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Subject. 


Vol. 


Secretary  of  the  Navy: 
Comniunicatioiis  from — 
Printings  and  binding:  for  Navy  Department,  proposed  amend- 
ment to  Senate  bill  relating'to. _ _.. 

Vanderbilt,  F.  W.,  papers  in  claim  of 

Secretary  of  State: 
Communications  from — 

Alaska,  relative  to  appropriation  for  survey  of  boundary  of 

American  association  of  students  (Paris)  submitting  papers 

relative  to 

Arbitration,  request  for  appropriation  to  execute  treaty  with 

Great  Britain.. 

Constantinople,  submitting  estimates  for  interpreter  at 

CDUSulates,  estimates  of  deficiencies  for  contingent  expenses 

of-- -.- - - 

Crooks,  James,  submitting  papers  in  case  of... .__ 

Dominican  Republics,  letter  of,  relative  to  concession  of 

Manuscript  papers,  relative  to  binding  of,  for  Department  of 

State 

Papers,  letter  relative  to  disposition  of  useless 

Printing  and  binding  for  State  Department,  letter  relative  to 

appropriations 

Secretary  of  the  Treasury: 
Communications  from — 

Annual  report  on  finances 

Alaska,  transmitting  estimate  for  survey  of  boundary  of 

Albatross  (steamer),  estimate  of  expenses  of,  in  Borin*,^  Sea  _. . 

transmitting  estimates  of  deficiency  caused 
by  sending  to,  Alaska  under  direction  of 

the  President -__ 

Antietam,  estimates  for  battle  lines  and  sites  at 

Appropriations,  Anniml  Book  of  Estimates _. 

deficiency  for  the  various  Departments 

permanent  and  indefinite,  letter  relative  to 

House  bill  448  to  repeal 

Arbitration,  transmitting  request  for  appropriation  for,  be- 
tween United  States  and  Great  Brit^iin 

Armament  of  fortification,  transmitting  estimates  for  .  _ 

Army,  Pay  Department,  transmitting  letter  relative  to  relief  of . 

Army  transportation,  submitting  list  of  claims  for,  allowed 

Association  of  American  students  (Paris),  transmitting  letter 

relative  to  rent  of  building  for _ 

Assistant  register,  to  amend  law  for  substitute  in  case  of  va- 
cancy, etc 

Barnegat  and  Navesink,  N.  J.  to  reconvey  site  to  owner 

Beers,  C.  W.,  claim  of _- _. 

Bonds  of  United  States,  response  to  resolution  of  House  rela- 
tive to  extension  of  4i  percents _ 

Bureau  of  Statistics,  request  for  additional  clerk  for 

Cape  Fear  Hiver,  North  Carolina,  transmitting  estimates  for 

lighting  new  channel  in _ 

Cheyenne  and  Arapaho  Indians,  estimates  for  appropriation 

for  support _ 

Chicago,  111.,  transmitting  letter  relative  to  jurisdiction  over 

harbor  of*. _ 

Chinese  exclusion  acta,  estimates  of  appropriation  to  enforce. 
Claims,  deficiency  in   appropriation  for   defending  suits  in, 

against  United  States  _ _ 

allowed  by  accounting  officers,  letter  with  list  of  (ex- 
hausted balances  due ) _ 

allowed  by  accounting  officers  and  paid  from  indefinite 
appropriations 
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Subject. 


Secretary  of  the  Treasury: 
Communications  from — 

Claims,  certain,  of  Oregon  and  Washinp^ton  Indian  wars. 

of  bailiffs,  transmitting  estimate  for  payment  of  cer- 
tain, for  1889 - 

of  bailiffs  of  New  Jersey  district  for  1891,  transmitting 

letter  relating  to _ 

Coast  and  Geodetic  Survey,  transmitting  report  of  changes  in 

transmitting  report  of   expendi- 
tures of,  1891 - 

Coinage,  gold  and  silver,  response  to  House  resolution  asking 

amount  of,  from  June  30,  1891 ,  to  March  1 ,  1892 

Columbia  (Tenn.)  Arsenal,  transmitting  letter  of  supplemental 

estimates  for 

Commissioner  of  Internal  Revenue 

Contract  labor  laws,  report  of  expenditures  for  enforcement  of 
Court  of  Claims,  estimates  of  appropriations  for  additional 

space  for  files  of _ 

transmitting  list  of  costs  unpaid  in  suits  in.. 

transmitting  lists  of  judgments  of 

Court  of  Private  Land  Claims,  accounts  for  printing  notice  of 

organization  of _ 

transmitting  letter  for  increas- 
ing estimates  for 

Courts  of  the  United  States,  estimates  for  additional  appro- 

pfiationsfor 

transmitting  estimates  of  defi- 
ciency in  appropriations 

Currency,  relative  to  free  transportation  of. 

Customs,  submitting  estimates  of  appropriations  for  collection 

of  revenue  from i 

Customs  duties,  etc.,  detailed  statement  of  refund  of 

Customs  service,  transmitting  abstract  of  official  emolument  of 

officers  in. 

Deer  Point.  Pensacola  Bay,  Fla.,  estimate  to  erect  light 

Department  of  Interior,  transmitting  letter  of  additional  esti- 
mates of  deficiencies  in _ 

Department  of  Justice,  estimates  of  deficiencies  in 

Department  of  State,  for  printing  and  binding 

transmitting  letter  relative  to   pay  of 

interpreter  at  Constantinople  _  _ 

transmitting  estimates  of  deficiency  for 

contingent  expenses  of  consulates 

transmitting  letter  relative  to  binding 

manuscript  papers  in 

District  of  Columbia,  submitting  supplemental  estimates  of 

deficiencies  in  appropriations  for 

rent  of   buildings  in,  re- 
sponse to  House  resolu- 
tion   _- 

transmitting  estimates  of  deficiency  in 

appropriations _ _ 

transmitting  report  of  superintendent  of 

charities  .- _ 

Dominican  Republics,  etc.,  submitting  statement  of  exports 

and  imports  to,  1890, 1891 _ 

Eleventh  Census,  request  for  immediate  action  on  estimates  to 

con  tinue  - - - 

Ellis  Island,  response  to  House  resolution  for  receipts  on  ac- 
count of  immigrant  station  on __ 

English,  Allen  R.,  transmitting  estimate  to  pay  for  services  of 
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Subject. 


Secretary  of  the  Treasury: 
Communications  from — 

Oklahoma,  claims  of  deputy  marshals  for  services 

Paper  for  checks  and  drafts,  submittingf  estimates  for  purchase 
of- 

Pensions,  transmitting  estimates  of  deficiency  in  appropriations 
for _ _ 

Portsmouth  (Va.)  light-house  dex)ot,  expenses  of  district  at- 
torney in  connection  with 

Postal  service,  estimate  of  deficiencies  in 

submitting  estimates  of  deficiencies  in 

Post'Office  Department,  transmitting  letter  relative  to  increase 
of  force  in  money-order  division 

Price,  Rodman  M.,  transmitting  papers  relative  to  act  for  relief 
of _ 

Prisons,  transmitting  letter  asking  for  appropriations  for  erec- 
tion of 

Public  buildings,  estimate  for  heating  apparatus  in  certain 
cities -.-_- 

Public  documents,  relative  to  Senate  bill  1549  for  distribution, 
etc.,  of > 

Public  printing,  transmitting  estimates  of  appropriation  for  de- 
ficiencies.  _ 

Rainy  Lake  River,  request  for  appropriation  for  Government 
post  at  mouth  of.. 

Red  Cross,  submitting  estimates  of  expenses  of  United  States 
delegates  to  Fifth  Inteirnational  Conference  of 

Requisitions,  letter  in  response  to  inquiry  of  unfilled,  prior  to 

March  1, 1892 

response  to  House  resolution  as  to  unpaid 

Revenue-Cutter  Service,  ostimatos  to  construct  vessels  for 

Revenue  steamer  for  Baltimore,  letter  for  additional  appropria- 
tions for _ 

Rock  Island  Arsenal  and  bridge,  transmitting  letter  of  supple- 
mentary estimates  for  _ 

Rock  Island  Arsenal,  estimate  of  appropriation 

Salem  Creek,  New  Jersey,  submitting  estimates,  etc.,  for  light 
at  mouth  of 

Salt,  response  to  House  resolution  for  certain  information  rela- 

,    tive  to  importation  of 

Seal  Island,  Alaska,  request  for  appropriation  for  food,  etc., 
for  natives  of _ _._ _ 

Seul  Choix,  Pointe,  Mich.,  submitting  letters  relative  to  ad- 
ditional expenditures  for  light  station  at ^.. 

Sioux  Indians,  deficiency  estimates  for  sustenance  of. 

Southwest  Ledge,  Conn.,  submitting  facts  relative  to  chang- 
ing light,  etc.,  to  steam  fog  whistle _ 

Springfield  (Mass.)  Arsenal,  transmitting  letter  of  supple- 
mental estimates  for 

Statistical  Abstract: 

Report  for  1891.- _ 

Submitting  draft  of  a  bill  for  annual  printing  of  the 

Subsidiary  coin,  estimates  of  appropriation  for  recoinage  of  __. 

Sundry  civil  bill. relative  to  the  elimination  of  certain  lines  from  . 

Tin  plate,  response  to  House  resolution  relative  to  drawbacks  on . 

Treasury  Depai'tment :  ^  - 

Additional  space  for  certain  employes  in _ 

Information  relative  to  requests  for  leaves  on  official  busi- 
ness   _ 

First  Comptroller's  office,  relative  to  extra  work  by  em- 
ployes of 

Report  of  contingent  expenses 


Vol. 


144 

210 

35 
37 

175 

35 

229 

37 

230 
192 
216 

37 
37 

213 

37 

45 

30 

130 

34 

188 

35 

189 

35 

137 

35 

158 

35 

176 

35 

218 

274 

85 

37 
37 
34 

122 

34 

121 
191 

34 
35 

89 

34 

148 

35 

154 

35 

190 
64 

35 
33 

90 

34 

121 

34 

53 

54 

181 

271 

138 

33 
33 
35 
37 
35 

248 

37 

275 

37 

268 
44 

37 
30 

INDEX    TO    HOU.SK   EXKCUTIVE   DOCUMENTS. 
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Subject. 


Secretary  of  the  Treasury: 
Communications  from — 

Treasury  notes,  to  extend  act  of  1 872  to  certain 

United  States  prisons,  request  fur  appropriation  to  can-y  out 

act  for  erection  of ^ 

Utah  penitentiary: 

Transmitting  estimate  for  electric  light  for. 

Transmitting  letter  of  estimates  of  appropriation  for 

Vanderbilt.  F.  W.,  transmitting  papers  in  claim  of- 

Wandrian  (English  schooner)  relative  to  appropriation  to  ad- 
just damages  to _ 

War  Department: 

Transmitting  estimates  for  additional  appropriations  for 

in  office  of  Inspector-General 

Transmitting  deficiencies  in  appropriation  for  printing 

and  binding _ 

Transmitting  supplemental  estimates _ 

Washington,  District  of  Columbia,  post-office,  transmitting 

letter  relating  to  appropriations  for  equipment ._ 

Willamette  River,  Oregon,  transmitting  estimates  for  light 

at  mouth  of. i 

Wilson  &  Gass,  for  relief  of 

World's  Columbian  Exposition: 

Appropriations  and   exj:enditures  by  the  Government, 

statement  in  response  to  House  resolution .. 

Estimates  for  postal  service  for. _ 

Estimate  of  appropriation  for  customs  service  in  connection 

with ^ - 

Estimate  for  Board  of  Lady  Managers  of 

Government  exhibit,  appropriation  necessary 

Secretary  of  War: 

Communications  from— 

Annual  report  of 

Engineers,  part  1 

Engineers,  part  2 _ 

Engineers,  part  3. 

Engineers,  part  4 

Engineers,  part  5 

Engineers,  part  fi _ _ 

Ordnance ^ 

Signal  officers 

Arlington  cemetery,  relative  to  burial  of  families  of  officers  in. 

Armament  of  fortifications,  estimates  for  _. 

Arms,  obsolete,  etc.,  submitting  letter  relative  to  disposition  of. 
At  my,  brevet  rank,  relative  to  amendment  of  act  of  February 

27,  1890 <_... 

brevets,  submitting  letter  relative  to  Senate  bill  2699. . 
communication  relative  to  relief  of  certain  officers  of 

the  pay  department _ 

infantry  arm,  submitting  petition  relative  to  reorgan- 
ization of _ 

report  of  civilian  employes  in  the 

sergeants  of  ordnance,  transmitting  letter  rela- 

ti ve  to  clothing  allowance  for 

to  print  drill  regulations 

transmitting  bill  relating  to  desertions  from 

Big   Sandv  River,  Kentucky,  report  on  movable  dam  near 

Louisa  - - 

Big  Stone  Lake,  report  of  survey _ 

Board  of  Ordnance  and  Fortifications,  letter  transmitting  re- 
port of _.. 

Brazos  River,  Texas,  report  of  examination  of 

Brunswick  Outer  Bar,  Georgia,  report  of  survey 

H.  Ex.  b'Z-l 2 
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Subject. 


Secretary  of  War: 
Communications  from — 

Canopitset  Channel,  Massachusetts,  report  of  survey 

Civilian  engineers,  list  of,  etc.,  employed  on  river  and  harbor 
work -__- 

Clarendon  and  Lower  White  River,  Arkansas,  report  of  survey 

Columbia  (Tenn.)  Arsenal,  letter  of  supplemental  estimates  for 

Columbia  (Upper)  and  Snake  rivers,  letter  suggesting  exten- 
sion of  improvement  to  Asotin... 

Columbia  River  Washington,  report  on  survey  of 

Conneaut  Harbor,  Ohio,  report  of  survey 

Cypress  Bayou,  ILiOuisiana  and  Texas,  report  on  survey 

Delaware  Bay,  transmitting  report  of  examination  and  estimate 
for  harbor  of  refuge  _ 

Divisions  of  military  Information,  letter  relating  to  additional 

.   room  for 

Doboy  and  Sapelo,  Georgia,  report  of  survey  of  inner  route  be- 
tween   _ - 

Eastern  Branch,  Potomac  River,  report  of  survey  of 

Elliott,  George  A.,  relief  of.. 

Fort  Monroe,  Va.,  submitting  estimates  for  sewerage  system 
for - _ 

Fort  Sullivan  reservation,  Eastport,  Me.,  submitting  draft  of 
line  to  restore  to  War  Department 

Grand  River,  Michigan,  report  of  survey  of,   below  Grand 
Rapids 

Grand  River,  Ohio,  report  of  survey 

Great  Lakes,  report  on  obstructions  to  navigation  in 

Guns,  machine,  of  small-arms  caliber,  estimate  of  appropria- 
tion for  purchase  of 

Hudson  River,  report  relative  to  survey  of --. 

Inspector-General,  report  of 

Inspector-General's  office,  submitting  estimate  for  additional 
force  in.- ^ 

Jamaica  Bay,  New  York,  report  on  survey  of.. 

Kennebec  River,  Maine,  report  of  survey  from  Waterville  to 
Augusta - 

Lynnhaven  Bay,  Virginia,  report  on  survey 

Menemsha  Bight,  Massachusetts,  report  of  survey _. 

Military  establishment,  report  of  expenditures  for  the  contin- 
gent expenses  of _ 

Military  posts,  estimate  to  construct  buildings  at,  to  enlarge, 

etc - _._ 

traders'  buildings,  request  for  appropriation  to 
purchase 

Mispillion  River,  Delaware,  report  of  survey 

MLisissiippi  River,  response  to  House  inquiry  relative  to  in- 
jury to  navigation  of.  in  Minnesota 

response  to  House  resolution  relating  to 
backwater  at  Clarendon  and  Lower  White 
River,  Arkansas _ 

Missouri  River,  Montana,  report  of  survey  between  Great  Palls 
and  Stubbs  Ferry 

Murderkill  River,  Delaware,  report  of  survey 

Nell  (United  States  launch)  submitting  statement  of  losses  of 
employes  on,  by  sinking  of_- 

New  River  and  Swansboro,  N.  C,  report  on  survey  of  water 
way  between 

Olympia  Harbor,  W.ishincrton,  report  on  survey  of 

Pacific  Coast,  California,  report  of  examination  "for  deep-water 
harbor  on 

Patrol  (U.  S.  S.),  submitting  claim  for  losses  of  clothing  by 
crew  of 
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XIX 


Subject 


Secretary  of  War: 
Communications  from— 

Penobscot  River,  Maine,  report  on  survey 

Port  Day,  New  York,  report  of  survey  of 

Potomac  River  (up  to  Washington),  report  of  survey  _ 

Printing  and  binding,  relative  to  certain,  for  War  Department 
Puget  Sound,  Washington,  report  on  cost,  etc.,  of  canal  to  con- 
nect Lakes  Union,  Samamish,  and  Washington  with 

Red  River  of  the  North,  Wisconsin,  survey  of,  above  Fergus  Falls 

andCrookston '. 

Report  of  survey  of  Lower  Willamette  and  Columbia  rivers  . . . 
Ritle    competitions,  submitting  letter  relative  to  rations  for 

contestants  in _ _ - 

Rock  Hall  Harbor,  Maryland,  report  of  survey  _.. 

Rock  Island  Aroenal,  estimates  of  appropriation  for 

Rock  Island  Arsenal  and  bridge,  letter  of  supplemental  esti- 
mates for - 

Sabine  River,  Texas,  report  of  examination  of 

St.  Louis  River,  Minnesota  and  Wisconsin,  report  of  survey  .- 
St.  Mary  Falls  Canal,  transmitting  report  of  commerce  passing 

through - - 

San  Diego,  report  of  examination  for  site  for  coast  and  harbor 

defenses 

San  Joaquin  River,  California,  report  of  survey  of , 

Savannah- Fernandina  water  way,  report  of  survey : 

Soldiers' Home,  Washington,  D.  C,  transmitting  letter  request- 
ing omission  of  dates  in  appropriations  for 

Springfield  (Mass.)  Arsenal,  letter  of  supplemental  estimates 

for - 

Burgeon-General's  Office,  relative  to  binding,  etc.,  for 

Susquehanna  River,  Maryland ,  report  of  survey 

Swinomish  Slough,  Washington,  report  ef  survey 

Tillamook  Bay  and  Bar,  Oregon,  report  of  survey 

Type  and  other  guns,  report  on  cost  of 

War  Department,  letter  transmitting  list  of  clerks  and  others 

employed  in _ 

Printing  and  binding,  letter  relative  to  deficiencies  in  appro- 
priations for  

West  Galveston  Bay,  Texas,  report  of  survey 

Willamette  River,  Oregon,  report  of  survey 

Yazoo  River,  Mississippi,  report  on  survey 

Seul  Choix  Polnte,  Mich.,  relative  to  additional  expenditure  for 

light  station  at 

Shoshones  (see  Indians) 

Signal  officer,  annual  report.. - 

Sioux.    (iS'ee  Indians.) 

Smithsonian  Institution,  National  Zoological  Park,  estimates  of 

appropriation  for _ _ 

Snake  River,  letter  suggesting  extension  of  improvement  of,  to 

Asotin 

Soldiers'  Home,  Washington,  D.  C,  letter  requesting  omission  of 

date  in  appropriations  for  _. 

Pacific  branch,  estimate  of  appropriation  for  improvement  of . 
Southwest   Ledge,  Conn.,  to  replace    light,  etc.,  by  steam    fog 

whistle 

Springfield  (Mass.)  Arsenal,  supplemental  estimates  of  appropria- 
tions   


No. 


Statesville,  N.  C,  relative  to  heating  apparatus  for  public  build- 
ing: at  - - 

Statistical  abstract,  draft  of  a  bill  to  provide  for  annual  printing 

of  the - 

Report  for  1891 

Subsidiary  coin,  estimate  of  appropriation  for  recoiuago  of 
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33 

1 

10 

102 

34 

77 

33 

98 

34 

145 

35 

90 

34 

121 

34 

188 

35 

54 

33 

53 

33 

1B\ 

aa 

XX 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subject. 


Sugar  trust,  report  of  suit  lileda«jttinst,  for  violation  of  law  against 

trusts  -.- * 

Surgeon-General's  Office,  letter  relative  to  binding,  etc.,  for 

Susquehanna  River,  Maryland,  report  on  survey  of *. 

Swansboro  and  New  River,  North  Carolina,  report  of  survey  of 

water  way  between _ ._ 

Swinomish  Slough,  Washington,  letter  of  Secretary  of  War  rela- 
tive to  improvement  of _ 

Territories,  miners  in,  estimate  to  carry  out  law  for  protection  of . 

Tests  of  iron  and  steel  (1891) 1 _ 

Tillamook  Bay  and  bar,  Ore«ron .  rei)ort  of  survey 

Tin  plate,  response  to  House  resolution  relative  to  drawbacks  on.. 

Treasurer  of  the  United  States,  annual  report 

Treasury,  estimate  for  check  and  draft  paper  for_ _ 

requisition  on,  relative  to  unpaid,  to  June  30,  1892 

Treasury  Department,  additional  room  for  certain  divisions 

Assistant  Register,  to  amend  law  relative 
to  substitute  in  case  of  vacancy,  etc.,  in 

office  of -- 

Bureau  of  Statistics,  relative  to  an  addi- 
tional clerk  for _. 

claims  allowed  by  accounting  officers  (ex- 
hausted balances,  etc.)-. 

claims  allowed  by  accounting  officers  of,  and 

paid  from  indefinite  appropriations 

comp^.nsation,  letter  of  the  Secretary  rela- 
tive to  eliminating  certain  lines  in  sundry 

civil  bill  relating  to 

First  Comptroller's  Office,  relative  to  extra 

work  by  employes  of. _ 

official  business,  relative  to  requests  for 

of  absence  on 

report  of  con tingent  expenses  df.- 

requests  for  leaves  on  official  business 

Treasury  notes,  to  extend  act  of  1872  to  certain 

Type  and  other  guns,  report  on  cost  of 

Umatillas.     (See  Indians.) 

United  States  Coast  and  Geodetic  Survey — 

Report  of  Superintendent  of,  part  I-.- _ 

Report  of  Superintijndent  of^part  2 

United  States  prisons,  relative  to  appropriations  to  erect 

Utah  penitentiary,  estimates  of  appropriation  for 

estimates  for  establishing  electric  plant. .  _ 

letters  of  United  States  marshal  relative  to, 

part  2 - 

Vanderbilt,  F.  W.,  claim  of _ _ 

Vicksburg,  Miss.,  relative  to  heating  apparatus  for  public  build- 
ing at - - - 

Wandrian  (English  schooner),  relative  to  appropriation  to  adjust 

damages  to... > 

War  Department : 

Annual  report  of  Secretary - 

Clerks  and  others  employed  in,  list  of.  _ 

Inspector-General's  Office,  relative  to  additional  force  for 

Military  establishment,  report  of  contingent  expenditures  for. 
Printing  and  binding  for,  estimates  of  deficiency  in  appropria- 
tions for 

Printing  and  binding  for.  letter  of  Secretary  of  War  relative 

to 

Relative  to  additional  room  space  for  division  of  military  in- 
formation  -   - 

Supplemental  estimates  for  the 


225 

155 

52 

26 


31 

30 

169 

35 

161 

36 

35 

30 

138 

35 

2 

23 

175 

35 

274 

37 

248 

37 

256 

37 

228 

37 

]99 

35 

184 

35 

271 

268 


37 
35 
33 

29 


37 
37 


275 

37 

44 

30 

275 

37 

262 

37 

13 

29 

43 

31 

43 

32 

130 

34 

139 

35 

115 

34 

139 

37 

206 

35 

188 

35 

234 

37 

1 

2 

17 

29 

240 

37 

49 

33 

136 

35 

171 

35 

221 

37 

81 

34 

Department  op  the  Tntebiob, 

Office  of  Indian  Affaibs, 

Washington^  December  4, 1891* 

Snt:  I  liave  the  honor  to  sabmit  the  following  statements  called  for 
by  section  8  of  an  act  approved  March  3, 1875  (18  Stat.,  450) : 

First.  Statement  of  disbursements  made  firom  the  several  appropria- 
tions for  the  Indian  Department  for  the  fiscal  year  ending  June  30, 1891, 
showing  the  objects  for  which  made,  and  the  balance  unexpended  oi 
each  appropriation. 

Second.  Statement  of  the  salaries  and  incidental  expenses  paid  at 
each  agency  in  the  Indian  service  during  the  year  ending  June  30, 1891, 
showing  appropriations  firom  which  paid,  and  the  number  of  Indians  at 
each  agency. 

Very  respectfully,  your  obedient  servant^ 


The  Segbetasy  op  the  Inteeiob. 
8 


T.  J.  MOEOAN) 

Cim/mi89%oner. 


DISBURSEMENTS   MADE    FOE   INDIAN   DEPARTMENT. 

Statement  of  dUbursementt  made  from  the  appropHation$  for  the 


Heida  of  appropriatkniB. 


Aggregate 

Ctirrent  and  contingent  mepenttt. 


Pay  of  Indian  agents,  1891 

Pay  of  interpretora,  1891 

Pay  of  Indian  inspectors,  1891 

Traveling  expenses  of  Indian  inHpectors,  1891. 

Pay  of  Indian  school  snperintendeut,  1891 

Traveling  expenses  of  Indian  school  sui)erin- 

t<*n  dent,  1881 

Buildings  at  agencies  and  repairs,  1891 

Contingencies,  jCndian  Dei^artment,  1891 

Expenses  of  Indian  commissioners,  1891 


FulfiUmg  trMties  with  and  tupport  qf  Indian 
tribes  {treaty  obHgatione). 

Fulfilling  treaties  with— 

Apacoes,  Kiowaa,  and  Comanohes 

C^eyennes  and  AJrapahoes 

Chiclcasaws 

Chippewas  of  the  Mississippi 

Chippewas,  Pillagers,  and  Hake  Winneba- 

goshish  bands 

Choctaws 

Culiimbias  and  ColviUes 

Creeks 

Fort.  Hail  Indians 

Indians  at  Blackfeet  Agency 

Indians  at  Fort  Belknap  Agency 

Indians  at  Fort  Peck  Agency 

lowas 

Kansas 

Kickapoos 

Hiamuof  KansM 

Osages 

Otoes  and  Misaourias 

Pawnees 

Pottawatomies. 


Amdont  an- 
propriatea. 


DoUart. 
7,140,268.27 


Sacs  and  Foxes  of  the  Mississippi. 

ri... 


Sacs  and  Foxes  of  the  Missonr: 

Seminoles 

Seneoas 

Senecas  of  New  York 

Shawnees 

Eastern  Shawnees 

Sionx,  Yankton  tribe 

Six  Nations  of  New  York 

Winnebagoes 

Gratoity  to  certain  Ute  Indians 

Support  of— 

Apaches,  Kiowas,  and  Comanches,  clothing, 

Apaches,  Kiowas,  and  Comanches,  em- 
ployes, 1891 

Cfieyennes  and  Arapahoes,  clothing,  1891 . . . 

Cheyennes  and  Arapahoes,  employes,  1891. . 

Chippewas  of  the  Mississippi,  1^1 

Columbias  and  Colvilles,  1891 

Confederated  bands  of  Utes,  employes,  1891 . 

Confederated  bands  of  Utes,  beneficial 
object*,  1891 

Confedepated  bands  of  Utes,  sabsistence, 
1891 

Crows,  clothing,  1881 

Crows,  employes,  1881 


OBtwon  Axn>  pubposis  vqb  which 

THB  APPBOPBIATIOSB  UAVH  BBSV 
■XFKNDKD. 


Pay  of 
Indian 
agents. 


DdOarw. 
81,668.09 


88, 83a  81 
25,000.00 
15,000.00 

7,000.00 
4,000.00 

2,000.00 
25,000.00 
44,000.00 

6,000.00 


81,868.08 


30, 000. 00 

20,  OOU.  00 

3, 000. 00 

1, 000. 00 


22, 
29, 

1. 
69, 
30, 

«. 
150. 
115, 
165. 

2, 

1, 

3, 

29, 

3, 

5. 

30, 

20, 

51, 

7. 

28, 

3, 

11, 
5. 

1, 
15, 

4, 
44, 

4, 


666. 
432. 
100. 
068. 
(KM). 
0(K). 
000. 
000. 
000. 
875. 
524. 
682. 
033. 
456. 
000. 
000. 
647. 

uoo. 

870. 
500. 
690. 
902. 
000. 
030. 
000. 
500. 
162. 
000. 


66. 
89. 
00. 
40  . 
00. 
00. 
00. 
00. 
00. 
00. 
02;. 
44. 
89. 

ooi. 

00. 

00. 

65. 

00  . 

00. 

00. 

00, 

50. 

00 

00  . 

IK)|. 

oo'. 

47:. 

00 


11.000.00 

I 
7, 200.  OOi 

12, 000. 00 
6, 500. 00 
4,000.00 
6,000.00 

13, 520. 00 

30,220.00 

30,000.00 

15,000.00 

6,000.00 


Pay  of 
special 
agents. 


DoOan. 
10,000.00 


10,000.00 


Pay  of 

intcn^re- 

ters. 


J>dQar9 
20,885.36 


20,885.36 


Boildings 
at  agen- 
cies and 
repairs. 


DoiOarg. 
22,935.87 


22,835.87 


DISBUBSEMEKTB   MADE   FOB    INDIAN   DEPABTMENT. 
Indian  Department  for  the  fiscal  year  ending  June  30, 1891, 


OBJMTB  AHD  POBPOOBB  VDB  WHICH  THX  APPBOPBIATIORB  HATH  BKIV  ■IPMUHIH.     ' 

• 

Vaoci- 
nation 
of  In- 
dians. 

Hedi- 
cineaand 

medical 
sappUea. 

Sdbaiatenoe 
supplies. 

Annuity 
goods,  ajfri- 

cultural 
and  miscel- 
laneous 
supplies. 

Expenses 
of  transpor- 
tation and 
storage. 

Purchase 

and  in- 
spection of 
annuity 
goods  and 
supplies. 

Adrertia- 
ing  ex- 
penaea 
and  tele- 
graphing. 

Paymenta 

of  annul- 

lies  in 

money. 

Pay  of 

regular 

employte 

at  agencies. 

DoOart. 
150.00 

DoUarM. 
10.446.70 

Honors. 
1,228,102.74 

DoOari. 
785,874,47 

DoUan. 

297,853.30 

DoOura. 
35,847.79 

DoOara. 
9,203.17 

DoUara. 
742,961.64 

Dottara. 
818,709.32 

« 

^ 

•••••*•• 

181.84 

548.09 

""i'Ss-M 

52.65 

••••••»■••* 

6,819.78 

«•••••• ^•••» 

• 

3,000.00 

1,268.94 

10,606.60 

2i).432.89 

1, 100. 00 

69,968.40 

*            * 

*""28L4i 

23, 52i.  66        ^.  fiSn.  70 

—»--■■"■ 

^         1 

3, 113. 20 

216.67 

50, 373. 4i 

5. 714. 80 

6,450.00 

7,520.00 

20.  Bl 

137.57:            334.04 

941.22 

1,206.32 

2.48 

86L48|        1,353.57 

1,784.67 

28.632.30 

'. ! 1 

399.75 



1 

3, 744. 54 

141. 82 

1 

•*»•■*•■          • 

^ 

17.866.29 
42.  899.  45 

7, 870. 00 
28,  500. 00 

3, 1(J0. 00 

. . . .. .k..... .  ............ 

( 

, 

i 1      

60.00 

1 

470.00 

''::::.:::::::::: 

11, 902.  .'H) 

1          :::::: 

5,000.00 
5(K).00 

1 

7,425.91 

■  .•*•••>•■• 

112  52 

3, 284. 53 

947.91 

267.86 

8, 243. 71 

1 

28,984.78 

6,400.00 



11, 000. 00 

.>•••-•. 

i 
1 

5,488.88 

I r 

12, 000. 00 

> 

i                    ( 

3,100.00 

1 

1 ----- 

4,125.79 

• 

11,546.97 

460.33 

1,534.61 
80,000.00 

27, 324. 50 

1 

''**"*"'(* 

15,000.00 
285.44 

1 



4,049.91 

DISBURSEMENTS  MADE   FOR  INDIAN   DEPARTMENT. 

SUUemet^t  of  disburaemetUi  made  from  the  appropriiUion  for  ihe  Indian 


Heads  of  am^ropriationa. 


Aggregate • 

Ourrmi  and  eonUnffmU  nperuM. 


Pay  of  Indian  agenta,  1891 

Pay  of  interpretora,  1891 

Pay  of  Indian  inapectore,  1891 

Traveling  expenses  of  Indian  inspeotora,  1891. 

Pay  of  Indian  school  superintendent,  1891 

Traveling  expensea  of  Indian  school  saperin- 

tendent,1891 

Bnildinga  at  agenciea  and  repairs,  1891 

Contingencies,  Indian  Beparunent,  1891 

Expenaea  of  Indian  oomnuasionera,  1891 


Fut/aUng  treatU*  wUh  and  ntpport  of  Indian 
tribei  (treaty  oMi^otiona). 


Palflllinff  treaties  with— 

Apacnes,  Kiowaa,  and  Uomanohes. 

Cheyennea  and  Arapahoea 

Chickasawa 


Chippewas  of  the  Mississippi 

Chippewas,  Pillagers,  and  JLake  Winneba- 

eoshish  bands 

Cnoctaws 

Colombiaa  and  Colvlllea 

Creeka 


Crowa 

Fort  Hall  Indians 

Indians  at  Blackfeet  Agency 

Indiana  at  Fort  Belknap  Agency 

Indiana  at  Fort  Peck  Ageucy 

lowaa 

Kanaaa 

Kickapoos 

Miamis  of  Kansas 

Osagea 

Otoes  and  Missonrias 

Pawnees 

Pottawatomies 


Sacs  and  Foxes  of  the  Mississippi 
Sacs  and  Foxes  of  the  Missouri . . . 

Seminoles 

ScDecas 

Senocas  of  New  York 

Shawnei>A . . .,. 

Eastern  Shawnees 

Sioux,  Yankton  tribe 

Six  Nations  of  New  York 


OBJBCTS  AliD  PU1IP06B8  FOB  WHIOH  THE  A^PBOPSUf 
TIONB  H^VB  BBEN  KZFKRDKD. 


Pay  of 

tem- 
porary 
employes 

at 
agenciea. 


Support  of 
schools. 


DoUart.       DoOarg. 
4,527.74  1,882,471.37 


1, 838. 70 


99.00 


43.  GO 


4,000.00 
1^083.74 


72.00 


To  pro- 
mote 
oivilixa- 

tion 

among 

Indiana 

generally, 

inolud' 

ing 
Indian 
labor. 


Tmveling  Traveling 


DcUan. 
99,97L93 


350.50 


38,440.03 


18.92 

1,419.20 

13.92 


of 

^dian 
ageata. 


JkOain 
9,004.75 


8,588.« 


of 

special 
i^^ta. 


DdOam. 

9,14flw64| 


8,140.64 


1,623.00 
1,895,20 


2,814.55 


5.000.00 


12.00 


Winnebaffoea .., 

Oratuity  to  certain  Ute  Indiana 

Support  of— - 

Apachea,  Sliowaa,  andComandhes,  clothing, 
1891 


Apaohes,  Kiowaa,  and  Comanohea,  employ6s, 
1891 

Cheyennea  and  Arapahoea,  dothine,  1891  . . 

Cheyennea  and  ArapiJioes,  employes,  1891. . 

Chippewas  of  the  Mississippi,  1891 

Colnmbias  and  Colvilles,  1891 

Confederated  bands  of  Utes,  employes,  1891. 

Confederated  banda  of  Utea,  beneficial 
objecte,1891 , 

Confederated  banda  of  Utea,  subaiatenoe, 
1891 

Crows,  clothing,  1891 

Crows,  employes,  1891 


266.12 


I 


1, 129. 95 


3,989.73 


581.17 


404.99        452.47 


1,050.00 


8 


DISBURSEMENTS    MADE    FOR   INDIxf '  DEPARTMENT. 


StaUanent  of  disburaemenU  made  from  ike  apjMrapriatione  far  the 


Amount  np- 
prupriateo. 

OBJECTS  AND  PUBP06U  lOB  WHICH 

TUB  APPROPRIATIONS  HAYB  BRDT 

BXPBNOBD. 

Hflada  of  appropriations. 

Pay  of 
Inaian 
agents. 

Pay  of 
special 
agents. 

Pay  of 

interpre- 
ters. 

Buildings 
ata^en- 
cieaaad 
repairs. 

FylJUUng  trtaiUe  vUh  and  support  qf  Indian 
tHbet  (treaty  obliffatioM)—ContAuned. 

For  support  ai— 

Crows,  sabslstMioe,  tSn 

DoUara. 
40,000.00 

Dottan. 

DoUart. 

DoOan. 

DoUara. 

Molela^lBSl '. 

3,000.00 
6,000.00 

l}esP«ic6s.l891 

Kortheni  Cneyennee  and  Arapahoes,  doth- 
in|r  tsfsn                     

12,000.00 
9,000.00 

1 

1 

Northem  Cheyennes  and  Arapahoes,  em- 
plov6s,1891 

Kortncm  Cfaeyennes  and  Arapalioes,  sub- 
sistenoe  and  civilizatiuu,  1801 

35,000.00 

i 

Pawnma,  schools,  1*^1    . 

10, 000.  00 

6,600.00 

500.00 

::::::::::::::::::::::::: 

Pawnees,  employes,  1891 

( 

Pswnees^lroD  wad  stoel,  1891 

QnapawB,  ednoation,  1891 

1,000.00 
500.00 
200.00 

5,000.00 



Qnapaws,  employAs.  1891 

Saos  sod  Foxes  of  the  Missouri,  1881 



Bsxinocks,c]oth1njr,  1HP1    

""■*""'-*-i 

5, 000. 00 
10, 000. 00 

i 

Shosbonea,clothrD£,  1891 

Shoshones,  employis,  1891 

6,000.00 

35. 000. 00 

125, 000. 00 

1 

Sioux,  Yankton  tribe,  1891 

1 

Sioux  of  different  tribes,  clo^hinff,  1891 

Sioux  ot  different  tribes,  beneficial  objects, 
1891 

I 

•  •••••»  .•  ,1 ........ 

;!!!!!!;;;  !!"""'!i 

150,000.00 
32,500.00 

6,000.00 

950,000.00 

240,  (KM).  00 

.-...., 

Sioux  of  different  tribes,  employ6f),  1891 

«■•«•««•« 
1 

Sioux  of  different  tribes,  schools,  Santee 
Sioux  and  Crow  Creek  afrencies,  1891 

Sioux  of  different  tribes,  subsistence  and 
oiyiliiation,  1891 

Axapahoea,  Cheyennes,  Apaches,  Kiowas,  Co- 
manehea,  and  Wichitas,  1891 

• 

Ariokanes,  Gros  Ventres,  and  Maudans,  1891 . . 

30, 000. 00 
6,  OtK).  00 
10.000.00 
VA.  (HHK  (K) 
10,  000.  00 

- 

Chippewas  of  Lake  Superior,  1891 

Chippewas  of  Bed  Lake  and  Pembina.  1891 

i 

Chippewas  of  Turtle  Mountain  baud,  1891 

Chippewas  on  White  Earth  Reservation,  1891. . 
Conftdaratfld  tribes    and    bands   in  Middle 
Oregon,  1801 

6,000.00 

7,000.00 
10. 000. 00 
12,  0(10. 00 

i 

B'Wanlali  and  other  allied  tribes  in  Washbie- 
ton.1891 ?.. 

.    ...      1 

Flatheads  and  other  confcHlerat^nl  tribes,  1891 . . 

1 

Flatheads,  Carlos  band.  1 891  

1 

Hualpais  in  Ariaona,  1891 

7.  .'iliO.  (H) 

170,  (KM).  00 

I'A.  000.  (K) 

5.  OOO.  (K) 
14,  IMK).  00 

2.  .'VOO.  00 
4,  000.  00 
4, 000.  00 
4. 000.  00 
7,  5l)(».  IH) 

6,  .')(HI.  00 

i 

Indians  in  Arizona  and  Nov  Mixiio,  1891 

i 

Indians  ot  Fort  Hall  R«*A4Tvution,  1891 

1 

Indians  of  Klamath  Afunwy.  1891 

! 

Indians  of  Lemhi  Ageucy,'l89I 

1 

Xannas  Indians,  1891 

1 

Makahs,1891 

1 

Menomonees,  1891 

1 

] *•-• 

Modocs  in  the  Indian  Territory,  1891 .. '. 

. 

Navaioes,  1891 .' 

..  .      '                 i                 1 

Nes  Percys  in  Idaho,  1891 

::::::::;:::::::;! --|---;  -•- 

Net  Percys  of  Joseph's  band.  1W)1 

12.  000.  00 

Korthem  Cheyennes  and  Arapahoes,  Tongue  '. 
River,  1891 ,        25.04X).(K) 

1 
1 

Kickapoos,  1891 

'           5  (KM).  (10 

18.  (MM».  IH) 

4,  0(K).  (K) 

Poncas,  1891 

Quinaielts  and  Quillehnteii,  1891 

Seminoles  and  Creeks  in  Florida,  1891 

6,  (KK).  «H» 
10.  0(K).  00 
15,  (XK).  00 

6,000.00 

Shoshones  in  Nevada,  1891 

1 

Shoshones  in  Wyoming.  189i 

RioQZ  of  Davila  Lake,  1891 

::;;;:;::;,:;:;:::;;;,:::;;;:;:;i:;:;;:;;::i 

10 


JDISBUR8EMENTS   MADE   FOR   INDIAN   DEPARTMENT. 


Statement  of  diahunementa  tnade  from  the  appropriationefor  the  Indiam 


Heads  of  approprlfttloD«. 


Ful/iUing  treaUet  with  and  iupport  qflndianM 
tribeg  {treaty  obligation»}---Contmxitd. 

Support  of— 

Crows,  subsistence,  1891 

Molel8,1891 

Kes  Perc6s,  1891 

Northern  CheyennesandArapahoes^oloth- 

inj:,1891 

Northern  Chejennes  and  Arapahoes,  em- 


ployes, 1891 
fortheni 


Northern  Clieyennes  and  Arapahoes,  sub- 
sistence and  civilization,  1891 

Pawnees,  schools,  1891 

Pawnees,  employes,  1891 

Pawnees,  iron  and  steel,  1891 

Qiiapaws,  education,  1891 

Quapaws,  employes,  1891 

sacs  and  Foxes  of  the  Missouri,  1891 

Bannocks,  clothin  e,  1891 

Bannocka,  employis,  1891 

Shoshones,  clothing,  1891 

Shoshones,  employ  68, 1891 

Sioux,  Yankton  tribe,  1891 

Sioux  of  different  tribes,  clothing,  1891 

Sioux  of  different  tribes,  benefiolbl  oLJecta, 
1891 


OBJECTS  AND  FUBPOeSS  FOB  WHICH 

TIOHB  HAYB  BBBN  BZPBHBBD 


THB  APPBOPBIA 


Pay  of 
tempo- 
rary emr 
ploy6s  at 
•genoles. 


DoUart. 


196,00 


Support  of 
Bcnodbi. 


BdOart. 


To  pro- 
mote 
oiTlliaa- 

tion 

among 

Indiana 

generally, 

indud- 

inff 

Tn«HiMii 

Iftbor. 


2>oBarf. 


2,094.52 


iO.OO 


Sioux  of  different  tribes,  employes,  1891. . . 
Sioux  of  different  trilK^s,  schools,  Santee 

Sioux  and  Crow  Creek  Agencies,  1B91. . . 
Sioux  of  different  tribes,  subsistence  and  i 

civilization,  1891 


MiMeellaneoiiS  mppott—gratuUie*. 

Arapahoes,  Cheyennes,  Apaches,  Kiowas,  Co- 
maiichca,  and "  Wichitae,  1891  -  -  -  ^ 

ArickariM'H,  (iroH  Ventres.  un<l  Mand&ns,  1891.. 

Chippewas  of  Lake  Superior,  1891 

Chippewas  of  Ked  Lake  ami  Penibiua,  1691 

Chippewas  of  Turtle  Mountain  band,  1891 

Chippewas  on  White  Earth  Reservation,  1891. . 

Conte<lerate<l  tribes  and  bands  in  Middle 
Oregon,  1891 

D' WumLsh  and  other  allied  triben  in  Washing- 
ton, 1K91 

Flatheads  and  other  confetlerated  tribes,  1891.. 

Flatheade,  Carlos  band.  1891 

Ilualpais  in  Arizona,  1891 

Indians  in  Arizona  and  New  Mexico,  1891 

Indians  of  Fort  Hall  lle,servation,  1891 

Indians  of  Klamath  Agency,  1891 

Indians  of  Lemhi  Agency,  1891 

Kansas  Indians,  1891 

Makahs,  1891 

MenomonecH,  1891 

ModocH  in  the  Indian  Territory,  1891 

Navajoes,  1891 

Nez  Percys  in  Idaho,  1891 

Nez  Perc68  of  Joseph's  band,  1891 

Northern  Cheyennes  and  Arapahoes,  Tongue 
River,  1891 

Kickapoos  ,1891 

Poncas,  1891 

Oninaielta  and  Onillehnt-es,  1891 

Seminoles  and  Creeks  in  Florida,  1891 

Shoshones  in  Nevada,  1891 

Shoshones  in  Wvoming,  1891 

Sioux  of  Devils  Lake,  1891 


478.80 


19.37 


600.00 


9,653.77 
630.00 


1,000.00 


200.00 


85L00 


1,388.24 


l^cmveliag  TraTeUng 

Indian      special 
agentk     egenta. 


IkUan. 


1,342.38 


175.00 


1, 027. 00 


400.00 


1,509.00 

5,995.72 

55, 135. 18 

17, 273. 66 


200.00 


660.  tK) 
2, 873. 03 


4,293.64 


39,428.62 


4,  eOB.  88 
1,  724. 35 


585.00 


224. 00 
180.  OOi 


1,775.75 

550.00 

1,340.00 
1,500.00 


180.00,. 


410.00 


87. 20 


22.50 


15.00 


2,846.23 

'     27. 52 

480.00 


DoOmn. 


75.25 
1, 125. 17 
333.69 
197. 45 
210.00 
117. 50 

90.00 


2, 259. 80 
236.75 


778.53 


472.00 


DISBUBSEMENTS  ICiDE  FOB  INDIAN   DEPABTMJBNT. 
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Jk^arlm^etd  fw  IkeJUcdl  fear  endimg  June  30,  i^i— Continued. 


OBJscn  AMD  ruxFosn  wca,  wmoH  thb  app^opbiatiohb  hatb  bibi 

■ZPSHDB). 

Total 
amount 
expeude<l 
from  each 
appropria- 
tion. 

Inci- 
dental 
ex- 

of  Inmaa 
polioe, 
sooata, 

and 
eqnip- 
ments. 

Surrey 

of  and 

aUot^ 

mentson 

Indian 

reserva- 

tiona. 

Pay  and 
expenses 
of  Indian 

inspec- 
tors. 

Ex- 
penses 
of 

Indian 
commis- 
sioners. 

Stock 
catUe. 

MisceUa- 
neons. 

In 

hands  of 

amenta. 

Balance 

nnex- 

pended. 

JMteiw. 

DeOmrt, 

DoOtkn. 

DoOart. 

Jkttart, 

DoUan. 

DoUan. 

DoUan. 

DoUan. 

40,000.00; 
2, 6M.  52' 

Dcttan. 

an&.4A 

1 

' 

4,697.26;        l,44i74 
8.990.91        8,009.09 
8. 091. 96            808. 04 

I 

1 

«««««■*«•>*  -  -  -----  -- 

1 
; 

34.486.27             513.73 

I 



. ......4. . 

9. 653. 771            340. 23 

i'*""**"** 

6^225.02            374.98 
302. 22            107. 78 



1 

....,.-  -- 

1,000.00 

415.76               84.24 

'••••••••" 

1 

''  ••-••j -•- 

1                       ! 1           

200.00 

"I!!!!."!!!   ! i 

3,874.00 

5,000.00 

7,363.67 

.6,284.00 

34, 338. 19 

125,000.00 

149,860.08 
31,510.90 

6,095.72 

049,045.11 

224, 397. 23 
28,657.63 

4. 9:n.  4:^ 

9. 750. 00 
9, 994. 33 
9, 938. 98 

6,000.00 

6,047.54 
9. 923. 16 
9.018.42 
2.  959. 70 

1, 126. 00 

! 

*                "*            1 

2,636.38 

• 

716.00 

82.75 

661.81 

*  - 

•*■•■•■*** 

3,822.00 

*180.92 



989.10 

4.28 

2,484.25 

954.89 

• 

15, 015. 99 

586.78 

1.  :i42. 37 

_ .  _  _  .  - 

68.57 

....                              ' 

«■••••••• 

250. 00 

_ 

2,018.75 

986.92 

-  •  •  •  •  w  « 

1 

61.02 

952.46 

76.84 

2.981.58 

***** 

4, 334. 71 

205.  59 

- *.-.-.*.. 

1     160,  924.  58 

1       12, 808.  72 

4, 057. 37 

9, 075. 42 

■  ■ 

191.  28 

20.00 



2:i5. 50 

707.13 

11,998.72 
1, 832. 46 
3, 307.  6:^ 
3, 708. 28 
3,  a'J8.  55 
7,445.19 
6. 158. 10 
7,767.60 

24, 816. 34 

2,001.28 

667.54 

692.  37 

291.72 

.......... 

361. 45 

54.81 

341.90 

4, 232. 40 

- - 

18.r66 



.••....••. 

1, 764.  58         3. 235.  42 

1 

17, 647. 71 
2, 240. 77 

352.  29 

• »•«•*«•- 

1 

1.  759. 38 

.     ""} 

1, 028.  OO'        4. 972. 00 

1 

10, 000. 00 

13, 834. 24 

2,  SOL  83 

; 

1, 165. 76 



1 1    3,i98.i7 
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DISBURSEMENTS   MiJDE.FOB  INDIAN  DEPABTICENT. 


Staiemmi  of  dia1mr$emmU  madefir&m  the  appnpriatUmB  far  tiU  Imdian 


Amonnt  ap> 
propriatea. 

QBJIon  HID  FUBVOtM  lOB  WHHJH 

ram  AFFUoraiAXuan  klye  bmms 

ECPaKIHBD. 

Pavof 
Inoiaa 
agenta. 

Pay  of 
special 
agents. 

Pay  of 

interpre- 
ters. 

Buildings 
ftt  agen- 
das, and 
ropaira. 

Sionx  of  I^ik A  Travene.  1891  ...■r^^-^---.-^-r 

DoOart. 
6,000.00 
4,000.00 

DoOart. 

DoOan. 

DoUan, 

DoOart. 

8'KlallamA.  1891 

..t.. ....... ........ 

TonlcawaA 

5, 000. 00 

Walla  Walla,  Cayuae,  and  Umatilla  tribea,  1891. 

6,500.00 
10,000.00 

8,000.00 

12.000.00 

9,000.00 

18, 000. 00 
1,500.00 
1,500.00 
8,900.00 
1,000.00 
4.000.00 

1 

1 

Omsral  JnHdental  Eaopmust^  Indum  Serviee. 
Arlaona.  anmlovAa.  1891. 

Arizona,  iDcIading  sapport  and  oiTiliaatlon,  1891 
California,  emulov^a.  lo91 

California,  inolaning  sapport  and  ciyiluBatlon, 
1891 

Colorado.  1891 

North  Dakota.  1891 

.......... 

South  Dakota  IMl        ......    .          

Idaho,  1891 



Montana.  1891 

Nevadii.  eianlov^A.  1891 

n.  000  00 

Nevada,  innliidine  fiiiUDort  and  civilization.  1891.1        18.  Aon  (mi 

• 

New  Mexico,  including  employes  and  support 
and  civilization.  1891 

— — ?  — -— ■  -— 

5,000.00 

6, 000. 00 

10,000.00 

8,000.00 

16. 000. 00 
1,000.00 

776,870.00 
10, 000. 00 
75, 000. 00 
40, 000.  00 

125, 000. 00 

46, 500. 00 
19  .fioo  on 

•  m  «•«•  «  •  •  « 

Oreifoii.  (^tiiDlov6ii.  1891 

Oregon,  incindini;  support  and  civilization,  1891 
Utah,  inchidini;  eiupIoy6s  and  support  and  civi- 
lization. 1891 

Washington,  including  empIoy6s  and  support 
aud  ci  vilization.  1891. 

Wvominir.  1891 

Indian  schonlR.  support.  1891 ^-r--  - 

Inditin  schools,  stock  cattle.  1891 

Indian  schools  in  StateH.  sunoort.  1891. 

Tndinn  MrhiifilM.  t.rnTitiiM>rtAt,ion.  1891 

TnHian  Mrlioni  hiiildiiiiTM 

Indian  school,  Alhuquerque,  N.  Mex.,  Hupport, 
1891        

• 

Indian  Hchool.  Bannins.  Cal..  Hunnurt.  1891 

Indian  school,  Blackfwt  Agency,  nupport,  1891 .         12, 500. 00 

Indian  school,  CarliHle,  Pa.,  support,  1891 Ill, 000. 00 

Indian  school,  Carnon  Cito>\  Nev.,  support.  1891 .  i        25, 000. 00 

TndiaP  Hnhn^il.  ('h(»r(ikivi,  N.  C,  Hiipitnrt,  1H91  ....          I."),  RAl.  tU) 

Indian  school,  CThiloooo.  Ind.  T..  Hupi>ort,  1891 . . '        50. 000. 00 

Indian  school,  ( ^lonturf.  Minn.,  supiMrt,  1891 ...  1        15  000. 00 

1 

Indian  school.  Uenoa.  Xt*br.,  support,  1891 

Indian  school,  (imnd  Junction,  Colo.,  .support^ 
1891 

50.000.00 
35. 000.  00 

TniliAn  Mp.hnnl.  TTiuiiiifiin.  Va.    Mnnnnrt.  1891 .  .    . . 

9i)  AiO  no 

Indian  school,   Lincoln  luHtitution,   Philoflel- 

33, 400. 00 

Indian  sohool.  Merre,  S.  Dak.,  support,  1891 

35, 000. 00 
8, 330. 00 

45,000.00 
70, 750. 00 
25. 000.  00 
10,020.00 

15, 000. 00 
10,  000.  00 
25,  000. 00 

25, 000. 00 
15,000.00 

Indian  school,  Hon»selaer,  Ind..  nupport,  1891 . . . 
Indian  school,  St.   Ignatius  MinMion,  Mont., 
suPDort.  1891 ..• 

Indian  school,  Salem,  Oregon,  support,  1891 

Indian  SCho^^l.  W^hnMh.  Tntl.,  RiiptMirt^  1K91 

Hunnort.  1891 

Indian  school  buildinzs.  Carlisle,  Pa 

Indian  school  buildings,  Flandreau.  S.  Dak 

Indian  school  buildings,  Shoatione    Reserva- 
tion. Wvo 

Indian  scnool  buildings  for  Sioux  Nations 

DISBUBSEHENTS  MADE  FOB  Iin>IAN  Dt:PARTMEirr. 
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ihejiaeal  if  ear  ending  June  SO,  1891 — Continued. 


. 

UBJUUW  Alll>  rUJVUHRI  fVU  WlUiJU  THE  AfFJCOfUlATlUNB  HAVE  BCEll  EXJfEHilEII 

« 

Vaed- 
natiosi 
of  In- 

Hedi. 

etaiMflad 

medioal 

auppliea. 

Sobeistenoe 
•uppliM. 

Annuity 
goods,agn- 

cultunil 
and  miscel- 
laneous 

supplies. 

Expenses 
of  transpor- 
tation and 
storage. 

Purchase 
and  in- 
spection of 
annuity   \ 
goods  and 
supplies. 

Advertis- 
ing ex- 
penses snd 
telegraph- 
ing. 

Payments 
of  annui- 
ties in 
money. 

Pay  of 

regular 

employes 

lit  agencies. 

DoUan. 

28.02 

1,700.00 

Dollar; 
538.10 

DoOart. 

DoOan. 

DoOatM. 

DoBori. 

D<Meyn. 
1,565.38 

1,300.00 
720.00 

7.67 
&7.» 

1,146.63 

1,330.62 
2,2U.20 
4,448.20 

8,022.20 
2,357.07 

6,814.11 

951.16 

230.87 

8,406,72 

5,455.92 

7,767.40 

65X79 

5,147,54 

10,375.68 
800.00 
1,000.80 
744.06 
186.23 
923.66 

1             4wM 

i 

5.50 

52.59 

••••***.... 

5, 378. 90 

r 

223.90 

4,486,33 
801.51 

8,726.68 
2,442,58 



900.00 



4, 169. 72 

29L01 

1,818.87 

542,00 

743,86 
697,00 

6.285.83 

2,754,14 

7,222.12 
252.48 

. 

3,373,03 
4,918.21 

139.85 

• 

I 

• 

1 

• 



^ 

.....1 

'-•..-....•. 

1 

.      .... 

1 

::;:::::  ::::::::: 

.;::::;:: 
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DISBURSEMENTS   MADE   FOB   INDIAN  DEPABTMENT. 


JStaUment  of  d%abur$emeni8  made  from  the  appropriaUmu  for  ike 


Beads  «f  appnpilsiJaBS. 


JfliMllamMiw  A4»por<— 9r«i«u«(«»— Continiied. 


Sioax  of  Lake  TniTene,  IMl 
S'Elallsmt,  1801 

TonkawM 
Walla  W( 
Yaklmaa 


allik  Caynse,  and  Umatilla  tribes,  1891. 
ttadotnerlndlaiiStlWl 

GrntenA  IneUmUtA  BsaptnMt^  Indian  Service. 


Ariaonai  emplorte,  1881 

Aii  Kona.  Incladliig  support  and  olTiUaatioii,  1891 

Galiforniai  emplovds,  1891 

California,  inoiading  anpport  and  oivllisation, 

1891 

Colorado,  1881 

North  Dakota,  1891 

Sonth  Dakota,  1891 

Idaho,  1891 

HoDtana,1891 

Nevada,  emplords,  1891 

Nevada,  inoladfne  support  and  olTilisation,  1891 
New  Mexioo,  inoladmg  employes  and  support 

and  oiyilisatlon,  1891 


Oregon,  employes,  1891 

Oregon,  Including  support  and  civilizationj  1891 . 
ntan,  including  empioyds  and  support  ana  civi- 
lisation, 1891. 


Washington,  including  employes  and  support 

and  civilisation,  1891. , 

Wyoming,  1891 


Indian  SehooU, 


Indian^  achoola,  support,  1891 

Indian  schools,  stock  cattle 

Indian  schools  in  States,  support,  1891. 


Indian  school,  transportation,  1891 

Indian  school  buildings 

Indian  school,  Albuquerque,  N.  Mez.,  support, 
1891 

Indian  school,  Bannbig,  Cal.,  support,  1891  — 

Indian  school,  Blackfeet  Agency,  snpport,  1891 

Indian  school,  Carlisle,  Pa.,  support,  1891 

Indian  school,  Carson  Ci^7,  Nov.,  support,  1891 

Indian  school,  Cherokee,  N,  C.  support,  1891  — 

Indian  school,  Chillocco,  Ind.  T.,  support,  1891. 

Indian  school,  Clontarl  Minn.,  support,  1891 . . 

Indian  school,  Genoa,  Nebr.,  support,  1891 , 

Indian  school.  Grand  Junction,  Colo.,  support, 
1891 

Indian  school,  Hampton,  Va. ,  support,  1891 .... 

Indian  school.  Lawrence,  Kans.,  support,  1891  . 

Indian  school,  Lincoln  Institution,  Philadel- 
phia, Pa^  support,  1891 

Indian  school,  Pierre,  S.  Dak.,  support,  1891 . . . 

Indian  school  Bensselaer.  Ind.,  support,  1891. . 

Indian  school,  St.  Ignatius  Mission,  Mont., 
support  1891 

Indian  school,  Salem,  Oregon,  support,  1891 .... 

Indianachool,  Santa  F6,  N.  Mex.,  supjport,  1891. 

Indian  schoot  Wabash,  Ind.,  support  1891 

Indian  schools  in  Minnesota  for  Chippewas, 
support,  1891 

Indian  school  buildings,  Carlisle,  Pa 

Indian  school  buildings,  Flandreau,  S.  Dak 

Indian  school  bnlldingA,  ShoHhone  Reserva- 
tion, Wvo 

Indian  school  buildings  for  Sioux  Nations 


OBJBOTB  AMD  PUBPOSSB  FOB  WHICH  THE  XPPBOBEA- 

nan  hati  bsen  bzpkkdxd. 


Pay  of 

tempo- 
rary em- 
ploy6s  at 
agencies. 


Dollorw. 


87.00 


Support  of 
schools. 


DcUare. 


82.80 

I 

26.50; 


30.00 


86.00 


186.00 


Tto_ 
mots 
efviUaa- 

tlon 

among 

Indians 

generally. 

Indud- 

ing 

IttdUia 

labor. 


Tmifsllng  TrsTsling 


VoOarM 

2,155.00 
48.00 


402.05 
2,268.85 


1,210.00 


1.024.05 


200.00 


1,588.25 
1,030.86 

850.00 

780.00 


772, 833. 41 
8,212.85 

75,000.00! 

28, 372. 87i 
125,000.00 

45,434.29: 

9, 670. 37| 

8,683.481 

110,935.08 

24,999.60 

18,860.00 

49,705.07 

12,814.53 

44,952.80 

82, 084. 51 

19.117.08 

107,416.68 

83,871.00 

86,000.00 

8,847.80 

41,963.14 
•0,787.77 
23,417.34 
10,020.00 
i 
14. 600. 13 
10, 000. 00, 


of 
Indian 


DoUa/n, 


149.80 


740.84 
292.30 
157.90 
1, 158. 15 
142. 70 
828.27 


299.50 
606.74 


53.80 

77.96 

M8.15 


of 
special 


1 1        2,000.061. 


DISBUBSEMENTS   MADE   FOR  INDIAN   DEPARTMENT. 
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Deparimemt  for  the  fiscal  year  ending  June  SO,  1891 — Contmaed. 


OBJBCIB  AHD  FDXPOeES  FOB  WHICB  THE  APPBOPBIATIOXR  HATS  BKKV 

■XPKKDED. 

• 

TMal 

expended 
fyomeaoh 
approprla- 

1 

Ind- 
dental 

«• 
peiue» 

of 

^7 
of  Indian 

police, 

■eooto, 

and 

•qnlp- 

ments. 

Surrey 

of 

Indian 

reeerra- 

IJona. 

Pay  and 
expensea 
of  Indian 
inapect- 
ora. 

pensee 
of 

Indian 
oommii>- 
eion«n. 

Stock 
cattle. 

MiaceUa 
neona. 

In 

handi}  of 

agenta. 

Balance 
unex- 
pended. 

DOan. 

DcOara. 

DoOara. 

DoUara. 

DoUara. 

Dottara. 

DoUara. 

JMlara. 

DoOara. 
6,086.50 
1,348.00 
3,900.02 
6,603.84 
0,802.28 

7,884,11 
0,662.87 
8,874.25 

17,462.60 

760.47 

1,600.00 

8,07L78 

480.08 

2,308.79 

6,408.90 

14,234.01 

4,628.18 
6.702.97 

DoOara. 
18  50 

1 

2»652.00 

1,000.08 

806  66 

i 

42.00 

—  1 

637.72 

I 



476  flO 

1 

1 

320.56 

10  iO 

2,287.73 
126  76 

1 

Sn  25 

221.60 

32S  80 

M8.17 

730.58 

327  80 

1,136  32 

33.25 

45.00 

383  22 

1S105 

510  02 

5©.  77 



41.50 

1,650.71 
501  10 

.........J 

297.60 
212.40 

1    

2,265.00 
368.47 

108.35 

207.03 

121.50 

0,601.87 

7.666.27 

16,864.39 
000.00 

773,833.41 

308.13 

460.15 

433.73 

11120 

61.00 

686.61 

40  52 

****•""• 

1.00 

2,320.06 

1,716.64 

8, 212. 85 
76,000.00 
28, 372. 87 

1, 787. 16 

300.00 

U,  327. 18 

126,000.00 

46,434.20 

0,670.37 

8,683.48 

110,935.06 

24,999.60 

1,066.71 
2,820.63 

8, 816. 62 

64.02 

.40 

13. 360. 00 

49, 705. 07 
12, 814. 53 
44,952.86 

82,664.51 

19,117.08 

107,416.68 

32,871.00 

35. 000. 00 

6, 247. 80 

41.963.14 
60,787.77 
23,417.34 
10,020.00 

14. 600. 13 
10, 000.  (K) 

204.08 

2, 185. 47 

6, 047. 14 

2,835.40 

022.02 

16,083.32 

629.00 

2,062.20 

8,086.86 

0,002.23 

84.92 

1,407.74 

800.87 

25,000.00 

• 

25,000.00 

***■•  »  m    4 

1 

2,000.00 

13,000,<M 
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DISBURSEMENTS  BfADE   FOB   INDIAN   DEPARTMENT. 


Statement  of  diabmraemente  made  from  the  appropriations  for  the  Indian 


Amount  ap- 
propriated. 

OBJBCTB  AlTD  PUKPOeBB  FOB  WHIGH 

THE  APPBOPBIATIONS  HAVE  BEBN 

BXPBNDED. 

Bsads  of  i^rqpriatlons. 

Pay  Of 
Indian 
agents. 

Pay  of 
special 
agents. 

Pay  of 

inteipre- 
tera. 

Buildings 
atagen- 
oioa,and 
repaizB. 

jnaeeOoMPwa. 
FaYoffanii0n.l801 

DoOart. 

60,000.00 

123,000.00 

10,000.00 

623.34 

45, 000. 00 
290, 000.  00 

I>oaart. 

Doilart. 

DoOan. 

Dottora, 

PaY  of  Indian  volica.  1891  -.-^^^--r...--r»T-^,r-- 

1 

1 

pAv of mA^^i'onatlflBl  r^-  -- -- 

1 

Telegraphing  and  purchase  of  Indian  aapplies, 

TranspoTtation  of  Indian  auppliea,  1881 

VA<^r>i|iA^tinn  Of  T?»d<«n«,  1*W1 

1,  OUO.  00 

Surveying  and  allotting  Indian  reservations, 

10, 000. 00 

150,000.00 

8,000.00 

20,000.00 

5,000.00 

5,000.00 
10, 000. 00 

6,000.00 

2,500.00 
'  7, 500. 00 
20,000.00 

32, 250. 00 
5,000.00 

30,000.00 

17,215.00 

150, 000. 00 

400,000.00 

424.40 

8, 783.  58 

17,995.46 

2, 100. 00 

45,000.00 
1,405.66 

100, 000.  00 

25,000.00 

1,500.00 

100, 000. 00 

10,000.00 

Advance  interest  to  Sioux  Nation,  reimbursa- 
ble  

Civilisation  and  support  of  Sioux,  Medawa- 

IrnntAn  hand 

Commission  to  negotiate  with  Cherokees  and 
ot.hAP  Tiidians 

Commission  to  negotiate  with  Chippewas  in 
Tfort-h  Dakota  nnd  MiiinfiH^^tH 

Commission    to    negotiate     with     Northern 
Chevennes 

Commission,   warm  Springs  and  Colville  Ke- 
servations ----r -- 

• 

Counsel  for  Mission  Indians  of  South  Cali- 
fornia  

Ditches  aud  reservoirs  for  If  avaioes 

Investiiratinir  Indian  depredation  claims 

Negotiating  with  Creeks  for  cession  of  «ands 
to  Seminoies 

Negotiating  with  Indian  tribes,  act  Feb.  8, 1887 . 
New  allotments,  under  act  of  Feb.  8,  1887,  re- 
imbursable   

Payment  to  Absentee  Shawneea,  Big  Jim's 
band  -  T  T  T , - . . , ......  r   r  T 

Pavment  to   Chippewas   of   Minnesota,  for 
oamages 

Auir.  11,1866 

Pavment  to  Greorse  M.  Chanman 

Pavment  to  Kickanoo  citisens 

Payment  to  Mexican  Pottawatomies 

Payment  to  Pottawatomies  for  Fitciie's  bond. . 
Payment  to  Santee  Sioux,  Flandrean,  S.  Dak., 
reim1>ursable 

1 

i 

* 

Belief  and  civilieation  of  Chippewas  iu  Minne- 
sota, reimbursable 

' 

Kelief  of  destitute  Indians 

Sur^'eying   and    alloting    for   Chippewas    in 
Minnesota,  reimbursable 

• 

Unfinished  allotments,  under  act  of  Feb.  8, 
1887,  reimbursable 

DISBUBSEMENTS  MADE  FOR  INDIAN  DEPABTM£:NT. 
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D^artmeni  for  the  fiscal  year  ei^ing  June  30, 1891 — Continned. 
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OBJaCTB  AKD  PU1F08BB  1T>B  WBKfH  YHB  AFFBOPBIATIOlfB  HATB  VEMK  XXPnCDBD. 

Yaocl- 
nation 
of  In- 
dians. 

Medi- 
cines and 
nedieal 
snppUee. 

Sahsistenoe 
supplies. 

Annuity 
goods,agri. 

enltnral 
andmlscel- 

lanaoua 

sopplies. 

Expenses 

of  transpar- 

tation  and 

storage. 

Purchase 
and  in- 
spection of 
annuity 
goods  and 
supplies. 

Advertis- 
ing ex- 
penses and 
telegraph- 
ing. 

Payments 

ofsnnui- 

<tosin 

money. 

Pay  of 

regular 

employte 

at  agencies. 

IMImv. 

DoUara. 

iMEars. 

DoOan. , 

DotUwa. 

VoOan. 

DoOan. 

DoUart, 

DoOara. 
55,446.09 

m             *              •  •  *  •  • 

•  «•*•••«■  «•• 

86,847.79 

9,160.62 

284.200.03 

ISOLOO 

■ 

g. ,., 

• 

■ 

•«••••••••• 

. 

•.--.^.. 

400,000.00 

8,783.68 

42,000.00 
1, 405. 66 

1          •  •  •  •  • 

(1.244.54 
11,263.48 

22,448.69 

1,600.00 

i 
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DISBURSEMENTS  MADE   FOR  INDIAN   DEPARTMENT. 


Statememi  of  iUkmraemenU  madeflram  the  ofiprnpriaiumB  far  ike  IndUm 


OBJacTB  AXD  ruMnmm  iob  which  thx  apphopia- 

TlOm  HATS  BEBN  ULPSITDBD. 

Hoaia  «f  appropriattona. 

P^yof 
tern- 

smployte 

at 
ageneiea. 

ISSL" 

To  pro- 
mote 
dTlliaa> 
tkm 
among 
Indians 
generally, 
^Indnd. 

InSL 
labor. 

TrsTeling 
expenses 

of 
Indian 
agenta. 

TraTellng 
expenaes 

of 
apeeial 
agenta. 

Pi^w  fkf  fWniMirs.  im ........1-T- 

JkOmn. 

DoOmn. 

DoUmn. 

DdUmn, 

DoUmrt, 

PlBv  at  Tudiaa  nollrM.  IflBl > 

l>Mv at indnM   indiim  mwirtiL  19ttl 

Pay  of  nanona,  1  Wl -- 

US.  60 

T^^MrrqiliiBg  wid  pnrohaae  of  Indian  tiippUeo, 

TVMiMiMirtiaiiftn  O^  ThHIaii  ■nmftlljMt  1M1 

V^*M*lllAt.1nfn  Af  TniliAiia.  IflSI 

Sorreying  and  allotting  Indian  rMervationa, 
1801 

Adyanoo  intoreat  to  Sioax  Nation,  reimbnna- 
ble 

driliaatlon  and  support  of  Sioux,  ICedawa- 
banton  band 

Conimiaaion  to  negoUata  with  Cberokeea  and 
nthiir  Indians ^ 

Omunission  to  negotiate  with  Cliippewaa  in 
North  Dakota  and  Minnesota 

Commission    to    negotiate    with    Northeni 

r!lMnr«niwHi 

Commission.  PnyslluD  Keserration r 

Commission,  Warm  Springs  and  CoMUe  Be- 
serration • 

Coonael  for  Mission  Indians  of  South  CaUfor- 
nia 

THtiches  and  rmeryoini  fi>r  NaTsiom  .r.^^..^..^ 

.......... 

TnvMatJfpati'nv  Tlldian  dl^mwI^JAn  nlAlma 

NegotiMing  with  Creeks  for  cession  of  lands 
to  Seminoles 

Negotiating  with  Indian  tdbes.  act  Feb.  8, 1887. 
New  allotments,  under  act  of  Feb.  8,  1887,  re- 
imbarsaUe 

• 

• 

Payment  to  Abaentee  Shawneea,  Big  Jim's 
Mmd 

Pavment    to   Chippewaa  of   Minnesota,  for 

Payment  to  Creek  Nation,  3d  article  treaty, 
Aug.  11,1808 

Payment  to  George  M.  Chapman  ...1 

Payment  to  Klokapoo  dtiaens 

Payment  to  Pottawatmniea  for  Fitche's  bond. . 

Payment  to  Santee  Sioaz,  Flandreaa,  S.  Dak., 
T^imbnrsable ^. . 

Payment  to  Seneoaa  for  lands 

Belief  and  dyilixatton  of  Chippewaa  in  Minne- 
tf^tOi  reimbursable 

I8S.2S 

8,790.23 

0,413.75 

Belief  of  destitate  Indians '. 

Snrreying   and  aUotttng  tar  Chippewaa  fat 
Minnesota,  reimbnrsable 

• 

TTnflnished  allotments,  nnder  act  of  Feb.  8, 

DISBURSEMENTS  MADE   FOR   INDIAN  DEPARTMENT. 
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Department  for  IheJUoal  ytttr  ending  June  SO,  1891 — Continued. 


OBJBOXB  AMD  PUBPOflU  fOB  WHICB  THK  APPBOPXIATIOim  HAVX  BUDI 

EXPBHDBD. 

Total 

amoant 

expended 

from  each 

appropria- 

tSon. 

Inci- 
dental 

«z- 
pen-. 

acen- 
«iea. 

oflnSaa 

police, 

aoonta, 

and 

equip- 

menta. 

of  tmi 

allot- 
ments on 
Indian 

TOBOTVMr 

tiona* 

Pay  and 
expenaea 

inspect- 
on. 

Ex. 

pensea 

Indian 
sionen. 

Stock 
cattle. 

• 

MiaoeD*- 
neooa. 

In 

hands  of 

agents. 

Balnea 

nnex- 

pended. 

DoOan. 

DoUan. 

DoOan. 

DoOarv. 

DoUart, 

DoUart. 

DoOmrt. 

DoOan. 

DoOart. 

55,446.09 

116,709.71 

6,963.38 

116.50 

44,996.31 

264,200.98 

156.00 

5,919.50 

Doflart. 
4,563.91 

116,700.71 

6,290.29 

6,956.38 

8,046.63 
606.84 

1.69 

25,799.07 

844.00 

5,919.50 

4,060.60 

150,000.00 

8,000.00 

20,000.00 

4,096.76 

3,000.00 
7, 172. 78 

6,000.00 

2,500.00 

20,000.00 

4,003.70 

3,000.00 
7,172.78 

6,000.00 

2,500.00 

906.24 

2,000.00 

2,837.22 

........ 

7,500.00 

15,033.78 

15,033.78 

4,066.22 

' 

32, 250. 00 

5,000.00 

30,000.00 

3,443.00 

3,443.00 

13,772.00 

150. 000. 00 

400.000.00 

424.40 

8,783.58 

1,799.55 

424.40 

1,709.55 

16, 105. 91 

••••■•■•• 

2,100.00 

42,000.00 
1,405.66 

46.847.46 
11.263.48 

3,000.00 

80.00 

53,152.54 

13, 786. 52 

1,500.00 

4,364.78 

io,oooioa 

4.364.78 
10,000.00 

96,635l22 

" 
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DISBURSEMENTS   MADE   FOR   INDIAN   DEPARTM^SNT. 


Statement  of  the  salafieeand  incidental  expenses  paid  at  each  agency  in  the  Indian  aervice 

number  of  Indians 


Names  of  agendM. 


Orand  total. 
Blackfeet 


Cheyenne  and  Arapa- 
hoe. 


Cheyenne  BlTor 


Colorado  RiT«r 


Colvllle. 


Crow 


Crow  Creek  and  Lower 
Brul6. 


Devils  Lake 


East>em  Cherokee. 
Flathead 


Fort  Belknap. 
FortBerthold. 


Fort  Hall. 


Fort  Peck. 


Green  Bay 

Grande  Ronde. 


Hoopa  Valley. 


Kiowa 


Klamath. 


LaPointe. 


Iiemhi 


State  or  Terri- 
toxy. 


Montana. 


Oklahoma 


South  Dakota.., 


Arisona 


Washington 


Montana. 


South  Dakota. 


North  Dakota. . 


North  Carolina. 
Montana 


Nnmber 
of  In- 
dians at 

each 
agency. 


.do 


North  Dakota. . 


Idaho 


Montana. 


Wisconsin 
Oregon  ... 


California. 


Oklahoma 


Oregon 


Wisconsin 


Idaho. 


1,963 
8,Beo 

2,509 

024 
2,526 

2,2U 
2,142 

3,174 


*3,000 
1,788 


1,727 
1,112 

1,403 

1,971 

8,103 
300 

492 
4,166 

975 

4,930 

.402 
*La»t 


Appropriations  from  which  salaries  of  «mploy6s 
and  incidental  expenses  of  agencies  have  \tten 
paid. 


Incidentals  in  Montana,  1891 

Fulfilling    treaties  with    Indians,    Blackfeet 


Agency, 
'ontini 


Contingencies,  Indian  Depar^nent,  1891 . . 
Support  of  Cheyenues   and   Arapahoes, 

plo3'6s,  1801. 
Support  of  Arapahoes,  Cheyennes,  Apaches, 

Kiowas,  Comanohes,  and  wiehitas,  1891. 

Incidentals  in  South  Dakota,  1891 

Support  of  Sioux  of  different  tribes,  employes, 

Support  of  Sioux  of  different  tribes,  subsistence 

and  civilization.  1891. 

Incidentals  in  Arisona,  employes,  1891 

Incidentals  in  Arixona,  including  support  and 

civilization,  1891. 
Incidentals  in  Wasliington,  including  employto 

and  support  and  civuisation,  1891. 

Support  of  Columbias  and  Colvilles,  1691 

Support  ai  Nes  Perc6s,  Joseph's  band,  1891..... 

Contingencies,  Indian  Department,  1881 , 

Incidentals  in  Montana,  1891 , 

Support  of  Crows,  emplov6s,  1891 , 

Incidentals  in  South  Dakota,  1881 

Support  of  Sioux  of  different  tnbes,  employto, 

1881. 
Support  of  Sioux  of  different  tribes,  subsistenoe 

and  civilisation,  1891. 

Incidentals  in  North  Dakota,  1881 

Support,  of  Sioux  of  Devils  Lake,  1881 '. . . . 

Support  of  Chippewas,  Turtle  Mountain  band, 

1^1. 

Contingencies,  Indian  Department,  1881 

Incidentals  in  Montana,  1891 

Support  of  Flatheads  and  other  confederated 

tribes,  1891. 

Support  of  Flatheads,  Carlos  band,  1891 

Incidentals  in  Montana,  1^1 

Fnlfllling  treaties  with  Indians  at  Fort  Belknap 

Incidentals  in  North  Dakota,  1891 

Contingencies,  Indian  Department,  1891 , 

Support  of  Arickarees,  Gros  Ventrea,  and  Man- 

dans,  1891. 

Incidentala  in  Idaho,  1891 

Support  of  Bannocks,  emplov^s,  1891 , 

Support  of  Indians,  Fort  Hall  Reservation,  1891. 

Incidentals  in  Montana,  1891 

Fulfilling  treaties  with   Indians,  Fort  Peek 

Aeency. 

Contingencies,  Indian  Depvtment,  1681 

Support  of  Menomonees,  1881 , 

Support  of  Molds,  1891 , 

Incidentals  in  Oregon,  employes.  1881 

Incidentals  in  Oregon,  including  support  and 

civil  ization.  1891. 

Incidentals  in  California,  employes,  1891 

Incidentals  in   California,  including  support 

and  civilisation,  1891. 

Contingencies,  Indian  Department  1891 , 

Support  of  Apaches,  Kiowas,  and  Comanchea, 

eroploy6s,  1891. 
Support  of  Arapahoes,  Cheyennes,  Apaches, 

Kiowas,  Comanches,  and  wiehitas,  1891. 

Support  of  Indians,  Klamath  Agency,  1891 

Inciuentids  in  Oregon,  including  support  and 

civilisation,  1891. 

Contingencies,  Indian  Department,  1891 , 

Buildings  at  aeencies  and  renairs,  1891 ......... 

Support  of  Chippewas  of  LaJce  Superior,  1891 .. 

Incidentals  in  Idaho,  1801 

Support  of  Indians  at  Lemhi  Agency,  1891 

3rear. 
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livriii^  ike  year  ending  June  SO,  1891,  ehowing  the  apprcpriatiene' framwkieh  paid  and  (he 
at  eoA  agency. 


UrCIDKIITAL  KXPUfBBS. 

Total 
incidental 
expenses. 

PjlT  OF  nCPljOTiS. 

• 
Total  pay 

of 
employte. 

TrnveUng 

expeoMs  of 

agents. 

Office  rent, 

fuel,  light,  and 

stationery. 

n 

Foraceand 

stalile  ex- 

penaeii. 

|MlM!ell»- 
nooUB. 

Begnlar. 

Temporary. 

$8,808.35 

12,297.16 

123,873.42 

17,606.65 

$42,584.68 

$256,908.40 

$4,489.49 

$261,397.09 

62.00 

83.82 
81.35 

6.00 

145.82 

500.00 

531.35 
36.20 

8,113.20 

836.00 

3,449.20 

20. 20 

8,100.00 
1,120.00 

* 

8,100.00 

• 

19.87 

1,139.87 

45.00 

350.70 

386.60 

1,836.10 
7,642.03 
2,636.96 

1,836.19 

1,896.40 

1,896.48 

7,642.08 

2,636.96 

345.80 
699.66 

53.00 
103.80 

398.80 
1,360.76 

507.30 

8,286.71 
4,125.79 

186.00 

8,472.71 

4,125.79 

22.60 

22.50 

900.00 

900.00 

403.55 

4D3.55 

4.049.91 

4, 049. 91 

248.51 

175.75 

335.80 

760.06 

8,189.19 
4,968.21 

8, 189. 10 

286.95 
76.00 

286.95 
174.40 

24.00 

4,902.21 

73.05 

24.45 

1,608.33 
105.00 

• 

1,606.33 

105.00 

12.30 
208.40 

25.00 

25.76 

317.95 

63.05 
526.35 

1,560.00 
3, 300. 00 

1,660.00 

3,300.00 

44.15 

13.50 

18.00 

203.35 

149.00 

67.66 

1,302.00 
732.30 
298,00 

1,329.06 

123.75 

1,374.00 

445.00 

64.70 

1,329.06 

6,450.00 

99.00 

6, 649. 00 

83.05 
84.30 

• 

5,302.21 

5,302.21 

24.20 

00.65 

3,973.00 
750.00 

3,973.00 

250.00 

250.00 
78.62 

700.00 

36.52 

42.10 

7,520.00 

300.00 
2,407.72 

445.27 
2,200.72 

7, 520. 00 

44.80 

48.73 
96.00 

82.52 

176.05 
96.00 

18.50 

318.50 

2,407.72 

445.27 

2,209.72 

209.03 

12.00 

311.93 

3,087.40 

82.80 

3,170.20 

72.05 

5.00 
7.60 

77.05 
7.50 

5,488.88 
4,165.38 
2,023.37 

5.488.88 

1,808.00 
243.04 

1,808.00 

263.04 
48.80 

480.24 

6U0.00 

71.70 

4, 166. 38 

20.00 
8.00 

119.40 

2,023.37 

40.80 
282.17 

87.67 

600.00 

71.70 

2,350.00 

200.00 

2,550.00 

66.00 

3  00 

69.00 
805.00 

1 

175.00 

630.00 

4 

2,534.89 

410.00 

1        2,944,89 
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DISBURSEMENTS   MADE   FOR   INDIAN    DEPARTMENT. 


Statemetii  of  the  8dlaHe$  and  incidental  eaq^eMet  paid  at  each  agenqf  im 


Namn  of  agondes. 


Haokinfto. 
Heacalero. 


ICiaaion  and  Tnle  BiTer . 
Nav%|o 

NeahBay 

Nevada 

New  York 

NeiPero6 

Omaha  and  Winnebago . 

Oaage 

Pima 


State  or  Terri- 

tOTJ, 


Michigan 

New  Mezioo . 


Callfomia. 


Pine  Ridge 


Ponca,  Pawnee,  Otoe, 
and  Oakland. 


Pottawatomie    and 
Great  Nemaha. 


Pneblo 


Payallnp  (consolidated) 

Quapaw  

Bound  Valley 

Boaebnd 

Sac  and  Fox 

Sao  and  Fox . . . .' 

SanCarloe 

Saatea 


New  Kexioo . . 

Washington . . 

Nevada  

New  York.... 
Idaho 

Nebraska 

Oklahoma 

Arizona 

Sonth  Dakota. 


Oklahoma 


Kansas. 


New  Mexico . 


Washington 


Indian  Territory 


Number 
of  In- 
dians at 

each 
agency. 


•6,077 
531 

*4,066 

*i7,aoo 


1,002 

5,837 
1,700 

2,307 
1,750 
0,005 

0.088 


Califoniia. 


Sonth  Dakota. 

Oklahoma  .... 

Iowa 

Ariaona 

Nebraska 


1 


1,828 

1,006 
8,120 
1,816 

1,280 

564 

4,728 

2,206 

300 

♦4.810 

• 

1,300 


Appropriations  from  which  salaries  of  empioyOs 
and  incidental  expenses  of  agencies  have  been 
paid. 


Contingencies,  Indian  Department,  1801 

Buildings  at  agencies  and  repairs,  1801 

Incidentals  in  New  Mexioo,  tncloding  employte 
and  support  and  civilization,  1801. 

Support  of  Indians  in  Arisona  and  New  Mex- 
ico. 1801. 

Incidentals  in  California,  emplojrte,  1801 

Buildings  at  asenoies  and  repairs,  1801 

Incidentals  in  California,  including  support  and 
civiUxation,  1881. 

Support  of  Navi^oMi  1^1 

Incmentjds  in  New  Mexico,  including  employte, 

and  support  and  civilisation,  1801. 
Incidentals  in  Arizona,  including  support  and 

civilization,  1891. 

Support  of  Makahs.  1801 , 

Incidentals  in  Washington,  including  employes 

and  support  and  civilization,  1801. 

Incidentals  in  Nevada,  emplov^s,  1801 

Incidentals  in  Nevada,  induaing  support  uid 

civilization,  1801. 

Buildings  at  agencies  and  repairs,  1801 , 

Contingencies,  Indian  Depaitment>  1801 

Support  of  Nez  Perc^  in  Idaho,  1891 

Support  of  Nez  Percys,  emplov4s.  1801 

Support  of  Nez  Percys,  Josepn's  band,  1801 

Incidentals  in  Idaho,  1801 

Contingencies,  Indian  Department,  1881 

Fulfilling  treaties  with  Winnebagoes , 

Contingencies,  Indian  Department,  1881 

Suppori  of  Kansas  Indians,  1891 , 

Incidentals  in  Arizona,  employ6s,  1801 

Incidentals  in  Arizona,  inoluoing  support  and 

civUizstion,  1801. 

Incidentals  in  Sonth  Dakota,  1881 

Contingencies,  Indian  Department,  1881 , 

Support  of  Sioux  of  different  tribes,  employ6a, 

Support  of  Sioux  of  different  tribes,  subsistence 

and  civilisation,  1881. 

Contingencies.  Indian  Department,  1881 

Sn  pport  of  Poncas,  1801 

Support  of  Tonkawas,  1891 

Support  of  Pawnees,  employes,  1891 , 

FnilUling  treaties  with  Otoes  and  Missourias  . . . 

Contingencies,  Indian  Department,  1891 

Fulfilling  treaties  with  lowas 

Fulfilling  treaties  with  Kickapoos 

Buildings  at  aKencies  and  repairs,  1891 

Incidenuds  in  xiTew  Mexico,  including  employfts 

and  support  and  civilization,  1891. 

Support  of  Quinaielts  and  Quillehutea,  1881 

Support  of  S'Klallams,  1891 

Incidentals  in  Washinston,  including  employes 

and  support  and  oi  viuzation,  1801 

Fulfilling  treaties  with  Senecaa,  employOa 

Support  of  Quapaws,  employes,  1801  

Support  of  Modocs  in  Indian  Territory,  1801 

Contingencies,  Indian  Department,  1801 

Incidentals  in  California,  employes,  1881 

Incidentals  in  Califomia,  including  support  and 
civilisation,  1801. 

Incidentals  in  South  Dakota,  1891 

Support  of  Sioux  of  different  tribea,  employia, 

Support  of  Sioux  of  different  tribes,  snbsiatonoa 

and  civilization,  1891. 

Contingencies,  Indian  Department^  1881 

Support  of  Kickapoos,  1801 

Contingencies,  Indian  Department,  1801 

Buildings  at  airancies  ana  repairs,  1891 

Support  of  Indians  in  Arizona  and  New  Mexloa 

1^1. 
Incidentals  in  Arizona,  including  support  and 

civilization,  1891. 
SupDOrt  of  Sioux  of  different  tribea,  em]doyte, 

Support  of  Pomcaa,  1881 


*  Last  year. 
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Ao  MUmm  oorrtce  during  fkeJUeal  $Mfr  Mdimg  Jtme  SO,  Ml,  ofe. — Contlnaed. 


iMCXDDiTJLL  ixpnan. 

ToUl 
Inoidantal 
cypcnaw. 

PAT  OF  mPLOTtfl. 

ToUlMy 

or 

0nploj6t. 

• 

TnreltaK 
■C«nta. 

Office  rent, 
ftiel,liglit,aiid 

Foiagemd 

■UOile 
expentM. 

IflMelU- 
aamit. 

B^ffolar. 

Temporaiy. 

9700.00 

1700.00 

9100.00 

9100.00 
119.15 

178.40 

9104.96 

■■**■*'***' 

914.20 

1178.40 

4,017.55 
1,200.00 

4,017.56 

1,200.00 

240.00 

240.00 
1,242.00 

75.08 
806.05 

391.06 

646.79 

100.30 

75.68 
565.00 

468.00 

926.50 

26.50 

3,828.04 

3,828.04 

210.30 
38.00 

20.75 
806.06 

1,000.00 

1,000.00 

64.00 

170.00 

16.00 

240.00 

5,878.00 

80.00 

6,406.00 

166L10 

211.29 

250.00 

686i90 

36.66 
166.18 
248.36 

36.66 

148.73 

17.40 

506.91 

506.26 

4,011.26 

850.22 

187.50 

736.41 

* 

248.88 

606  26 

195.00 

4,206.26 
850.22 

5a.50 
47. » 

40.60 
148.76 

102.00 
541.10 
200.00 
146.21 
43.00 

845.00 
200.00 

256.00 
266.12 

255  00 

6,400.00 

6.666.12 

142.71 

8.50 

48.00 

1,110.06 
3,677.16 

1,110.06 
8,677.16 

68.80 
127.92 

497.96 

U4.73 

182.95 
2n.02 

676.46 

310.87 
277.02 

5,06L10 
2,806.00 

020.87 
2,108.36 

720.00 
4,252.64 
3,744.54 

5,951.10 

8,250.80 

920.87 

1,120.00 

1,120.00 

206.76 
64.06 

454.80 

66.76 

14&00 

64.06 

15.00 
67.00 

2,206.36 
807.00 

..,/. 

4,252.64 

•■«■•*•«•«»• 

....     ...... 

8, 744. 54 

142.28 

Kr.60 

116.87 

816.65 

1,206.82 
1,784.67 

""i'ioi'w 

1,828.17 

••••••  •••••• 

43.50 

'  450.00 

«■••■••      mm      • 

isofoo" 

517.06 

123,61 

80.00 

118.46 

900.00 

1,845.65 
1,800.00 
1,681.50 

470.00 

103.75 

1,000.00 

2,000.00 

8,480.00 

900.00 

1,845.66 
1,800.00 

286.10 

181.56 

417.65 

1,63L50 

470.00 

•••••••••••" 

196.75 

210.00 
150.00 

210.00 
559.01 

87.20 

1,067.20 

110.17 

286.84 

2,000.00 

8,480.00 

280.80 

..••««•• >•«••• 

16.26 
66.87 

80.25 
447.17 

2,065.75 
6,072.18 
1,300.00 

2,965.76 

800.00 

28400 
279.64 

1,174.00 
480.84 

6,072.18 

200.70 

64.00 

1,964.00 

1, 700. 00 

1,700.00 

319.50 

16.00 
75.00 

86.55 

52.25 

426.00 

75.00 

1,433.87 

157.50 

1,483.37 
157.50 

7,710.68 

180.00 

7,800.68 

3,541.03 
150.00 

'3,541.03 



150.00 
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Statement  of  the  aalatt^B  and  iuoUUntal  expenempdid  at  each  ageneji  in 


lvalues  of  agencies. 


Santee 


Shoshone 


SUets 


Sisseton 


Southern  Ute  and  Jica- 
rUla. 


Standing  Rock — 

Tongue  River 

Tulalip 

Uintah  and  Ouray 

Umatilla 

Union 

Wann  Springs — 

Western  Shoshone 
White  Earth 

'YakshiA 

Yankton 


State  or  Terri- 
tory. 


Kebrasks . 


Wyoming. 


Oregon 


South  Dakota. . . 

Colorado  and 
New  Mozioo. 


North  Dakota. . . 


Montana. 


Washington 


Utah 


Oregon. 


Indian  Territory 
Oregon  


Wyoming. 


Minnesota 


Washington  — 


South  Dakota. 


Number 
of  In- 
dians at 

each 
agenoy. 


1,732 

sao 

1,730 
1,802 


3,900 


916 
1,217 

1,868 

907 

•«7,000 
900 

690 
«6.408 

1,434 
1,716 


Appropriations  from  which  salaries  of  employes 
atid  incidental  expenses  of  agencies  haye  been 
paid. 


Support  of  Sioux  of  different  tribes,  subsistence 
and  civilisation,  1801. 

Contingencies  Indian  Department,  1891 

Support  of  Northern  Cheyennes  and  Arapahoes, 
employes,  1891. 

Support  of  Shoflhones,  employes,  1891 

Incidentals  in  Wyoming,  1891 

Contingencies  Indian  Department,  1891 

Incidentals  in  (h-egon,  employ68, 1891 

Incidentalii  in  Oregon,  including  support  and 
civilisation,  1891. 

Incidentals  in  South  Dakota,  1891 

Support  of  Sioux  of  Lake  Traverse.  1891 

Support  of  confederated  bands  oi  Utes,  em- 
ployes, 1891. 

Support  of  Indians  in  Arlsona  and  New  Mexioo, 
189L 

Incidentals  in  New  Mexico,  including  employte, 
and  support  and  civilisation,  189L 

IncidentaiB  in  Colorado,  1801 

Incidentals  in  New  Mexico',  1891 

Buildings  at  agencies  and  repairs,  1891 

Incidentals  in  North  Dakota.  1891 

Contingencies  Indian  Deparnnent,  1891 

Support  of  Sioux  of  different  tribes,  unployto, 

Support  of  Sioux  of  different  tribes,  subsistence 
and  civiHsBtlon,  1891. 

Incidentals  in  Montana.  1891 

Support  of  Northern  Cheyennes  and  Arapahoes, 
employes,  1881. 

Contingencies  Indian  Department,  1891 

Support  of  D  Wamish  and  other  allied  tribes,  1891 . 

Incidentals  in  Washington,  inclu(Ung  employte, 
and  support  and  eivilisation,  1891. 

IncidentsM  in  Utah,  including  employte.  and 
support  and  eivilisation,  1891. 

Support  of  confederated  bands  of  Utes,  em- 
ployte, 1801. 

Inciifentals  in  Oregon,  including  support  and 
civilisation,  1891. 

Support  of  Walla  Walla,  Cayvse,  and  Umatilla 
tribes,  1891. 

Buildings  at  affenojes  and  repairs,  1891 

Contingencies  Indian  Department,  1891 

Sopport  of  confederated  tnbes  and  bands  in  mid- 
dle Oregon,  1891. 

IncidentiQs  in  Oregon,  including  support  and 
civUication,  1891. 

Incidentsls  in  Nevada,  including  support  and 
civilisation,  1891. 

Support  of  Shoshones  in  Nevsds,  1881 

Su^ortof  Chippewas,  Red  Lake,  and  Pembinas, 

Support  of  Chippewas  of  White  Earth  Reserva- 
tion, 1801. 

Contingencies  Indian  Department,  1891 

Sopport  of  Yakamas  and  other  Indians,  1891 

Incidentals  in  Washington,  including  employes, 
and  support  and  civiliBation,  1891. 

Incidentals  in  South  Dakota,  1891 

Support  of  Sioux  of  Yankton  tribe,  1891 


*  Last  year. 
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Ois  Indiam  urvioe  dwring  Ike  fiscal  year  ending  June  SO,  1891,  eto.^Contiiined« 


UrCIDKHTAL  KXVE»a&. 

Total 
incidental 
expenaea. 

PAY  OF  XIIPXX>T*8. 

Total  p«y 

of 
employte. 

TrsTelfaig 

•zpeiMM  of 

•genta. 

Office  rent, 

iiiel,liirht,aiid 

•tationery. 

Forage  and 

aU^le 
ezpenaea. 

MiaceU*- 
neoua. 

Begular. 

Temporary. 

$445.85 

$445.35 
336.45 

$2,850.00 

2,850.00 

1175.00 

$10L45 

8,799.97 
4,224.00 

$40.00 

3,839.97 

1 

4,224.00 

252.48 

60.52 
148.50 

312.00 
148.50 

1,900.00 

85.00 

1,935.00 

18.00 
68.75 

6t00 
8.75 

64.00 
72.50 

1,506.38 
8,464.57 

4,636l37 

1,565.38 

8,464.57 

4, 6861 37 

• 

202.60 

86.20 
72.00 

40.00 
168.17 

842.50 

546.67 

72.00 

120.00 

100.00 

30.95 

292.80 

$126.06 

100.00 
30.95 

8,225.00 
8,050.00 

3,225.00 

676.09 
698.33 

e76u99 
903.38 

3,053.00 

68.66 

136.40 

2,863.76 

2,863.75 

153.60 

4.60 

158.20 
134.48 
106.00 

2,318.09 

134.48 

1,660.00 

1.660.00 

77.96 

35.86 
400.15 

1,825.99 

3,373.08 
8,082.40 

3,373.03 
8,062.40 

22.00 

22.00 

500.00 

400.00 
631.25 
343.32 

28.50 

288.80 

600.00 

8,022.20 

8,022.20 

400.00 

420.06 

21L20 

•  •  •  «  •  ^p  ■  •  «  ■  « 

28.50 
8&00 

2,100.00 
2,415.76 

89.00 

2,139.00 
2,415.76 

343.82 

• 

04.06 

156.25 

1,969.12 
2,912.64 

2,008.54 

1,989.12 
2,012.64 

2,008.54 

■ 

1,U5.39 

49.01 
42.00 

1,164.40 

250.01 

20.00 

606.04 
518.64 

1,135.70 

1,135.70 

217.01 

*  "2,857. 07* 

2, 357. 07 

20.00 
166.74 

300.00 

230.9a 

435  so  1            A!l  7S 

2,100.00 

2,100.00 

1          

H«  Ex. 


:ss, )  HOUSE  OP  REPRESENTATIVES.       (  Ex.  Doc 
^     i  {    JSo.9. 


JUDGMENTS  AGAINST  THE  UNITED  STATES. 


LETTER 

FROM 


THE  ATTORNEY-GENERAL, 


TRAKSMrrmro 


A  report  of  the  judgments  against  the  United  States  rendered  in  the  dis- 
trict and  circuit  courts  since  February  9y  1891. 


January  5, 1892. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


Department  of  Justice, 
Washington^  D.  C,  December  17 j  1891. 

Sib:  In  compliance  with  the  provisions  of  section  11  of  the  act  of 
Congress  entitled  ^^An  act  to  provide  for  the  bringing  of  suits  against 
the  Government  of  the  United  States,"  approved  March  3, 1887, 24  Stat- 
utes at  Large,  p.  507,  chap.  359, 1  have  the  honor  to  transmit  here- 
with the  report  of  the  judgments  rendered  in  the  circuit  and  district 
courts  of  the  United  States  since  February  9, 1891,  the  date  of  my  last 
rex)ort.  Attention  is  called  to  the  fact  that  although  the  costs  of  suit 
in  many  instances  have  been  allowed  by  the  court,  the  transcripts  of 
the  records  as  sent  to  this  office  do  not  disclose  any  costs  to  have  been 
taxed. 

Very  respectfully, 

W.  H.  H.  Miller, 

Attorney-  Oeneral. 

The  Speaker  of  the  House  of  Representatives. 
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JUDGMENTS   AGAINST   THE   UNITED   STATES. 


Judgments  rendered  against  the  United  States, 


Paul  BaveAies 

Oregon  Railway  and  Navigi^ion  CompADy 

Philip  A.  Hoyne 

E.W.Fftoe 

H.M.Do&k 

Samuel  T.  Pointer 

A  bner  H.  Davis 

Well8,Fareo  &  Co 

Jaxnes  K.  Clarke 

Bobert  A.  Torrey 

Henry  O.  Hwini^ " 

A.  J.  Van  DtiZ€)e 

James  T.  Carter 

Greorge  E.  Bird '.... 

Gr.  Van  Hoorebeke 


Total 


Judgment. 

Costa. 

$27.00 
•00.00 
547.20 

$35.85 
65.86 

25.00 

7.20 
31.95 

271.65 
141.66 

1,280.20 
120.00 

357.50 
172. 55 
419.40 
91.70 
265.00 

65.80 

27.60 

3.65 

61.10 

548.75 

4,807.60 

i(»8.51 

Dateofjudg. 
ment. 


July 
Mar. 

May 

Mar. 

June 

Nov. 

Jan. 

Jan. 

Apr, 

Sept. 

Sept. 

Oct. 

Oct 

Jan. 

May 


24,1888 
30.1801 
23,1889 
12, 1889 
30,1801 
12, 1891 
19. 1801 
31. 1891 
30.1891 
23,1891 
25,1891 
19, 1891 
1,1691 
22,1891 
22,1891 


Exhibit 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

^4 

15 


Exhibit  1. 

[Paul  Ravesies  v.  United  SUtes,  No.  115.] 

The  court,  on  due  consideration  of  the  premises,  finds  for  the  plaintiff,  and  doth 
order,  adjudge,  and  decree  that  the  said  Paul  Kavesies  do  have  and  recover  of  and 
from  the  United  States  the  sum  of  $27,  together  with  the  costs  of  this  suit. 

Harry  Toulmin,  Judge. 

Costs,  $36.85. 

July  24, 1888. 

Southern  district  of  Alabama. 


Exhibit  2. 

[The  Oregon  Bailway  and  Navigation  Company  v.  United  States,  No.  232.] 

It  is  therefore  considered  that  said  plaintiff  do  have  and  recover  of  and  from  the 
defendant  the  sum  of  $600,  together  with  its  costs  and  disbursements  herein  taxed  at 
dollars. 


Costs,  $65.36. 
March  30,  1891. 
District  of  Oregon. 


Exhibit  3. 

[Philip  A.  Hoyne  v.  United  States,  No.  868.] 

It  is  thereupon  considered,  adjudged,  and  decreed  by  the  court  that  the  pliaintiff 
have  and  recover  of  and  from  the  defendant  tlie  sum  of  $547.20,  his  damages,  so  as 
aforesaid  found,  together  with  his  costs  herein  to  be  taxed. 

May  23,  1889.  ' 

Northern  district  of  Illinois. 


Exhibit  4. 

[B.  W.  Face  v.  United  Stotes,  No.  876.] 

On  consideration  whereof  the  court  doth  overrule  the  demurrer  filed  herein,  and 
upon  proof  satisfactory  to  the  court,  doth  adjudge,  order,  and  decree  that  Judgment 
be  entered  iii  favor  of  the  petitioner  against  the  Unitea  States  for  the  sum  of  $25, 
with  interest  at  the  rate  of  4  per  centum  per  annum  from  the  2ud  day  of  March,  1889, 
until  paid,  and  the  costs  of  this  suit. 

Bo.  W.  HuGHBS,  Judge, 
March  12,  1889. 
Eaatem  District  of  Virginia. 
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Exhibit  5. 

[H.  H.  Boak  v.  United  States,  No.  888.] 

I  do  further  certify  that  the  cost  was  taxed  by  me,  and  that  the  services  therein 
charged  for  were  actually  and  necessarily  rendered  as  therein  stated,  and  that,  said 
cost  remained  unpaid. 

£.  R.  Campbell,  Clerk. 

Costs:  $7.20. 

June  30. 1891. 

Middle  District  of  Tennessee.        * 

Note — Judgment  in  this  case  was  certified  to  Congress  April  18, 1880,  and  an  ap- 
propriation made  thereior,  but  the  costs  haye  not  heretofore  been  certified. 


Exhibit  6. 

[Samnel  T.  Poinier  v.  TTnited  States,  No.  390.] 

Ordered,  adjudged,  and  decreed,  that  the  judgment  heretofore  entered  in  this  cause 
of  date  October  24,  1889,  be  and  the  game  is  hereby  vacated,  and  Uiat  the  plaintiff, 
Samuel  Thane  Poinier,  have  judgment  against  the  United  States  in  the  sum  of 
$271.^,  with  interest  thereon  from  the  :3th  day  of  October,  1889,  at  the  rate  of  i 
per  cent  per  annum,  until  the  time  when  the  appropriation  is  made  for  the  payment 
of  this  Judgment  and  the  costs  of  this  action,  amounting  to  the  sum  of  $31.95,  ag- 
gregating in  the  whole  the  sum  of  $303.60. 

•  •«•••• 

Chableb  H.  8iMoint>K,  17.  8.  Judge, 
November  12,  1891. 
Western  District  of  South  Carolina. 


Exhibit  7. 

(Abner  H.  Davis  v.  TTnited  States,  No.  596.] 

It  is  therefore  considered  b^  the  court  here,  to  wit,  on  the  19th  day  of  January, 
A.  D.  1891,  that  the  said  petitioner,  Abner  H.  Davis,  recover  of  the  said  United  States 
the  sum  of  $141.65,  debt  or  damages. 

January  19,  1891. 
Diatrict  of  Maine. 


Exhibit  8. 

[Wells,  Fargo  &  Co.,  v  United  States,  No.  802.] 

Now  therefore,  by  virtue  of  the  law  and  by  reason  of  the  findings  and  opinion 
ftforesaid,  it  is  considered  by  the  court,  that  Wells,  Fargo,  and  Company,  plaintiff, 
do  have  and  recover  of  and  from  the  United  States  of  America,  defendant,  the  sum 
of  $1,280.20,  together  with  legal  interest  thereon  from  January  6,  1888,  to  January 
31, 1891,  the  date  of  this  judgment,  amounting  to  $275.04,  and  amounting  in  the  ag- 
gKgate,  principal  and  interest,  to  the  sum  of  $1,555.24. 

January  31,  1891. 

Korthem  Diatrictof  Califomia. 

Konrs. — Interest  amounting  to  $275.04  remitted  this  4th  day  of  April,  A.  D.  1891. 

PlLUSBURT  A  BLANDING, 

AUamey$  fwr  Plaint^, 
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Exhibit  9. 

[  Jftoiea  K.  Clarke  v.  United  States,  No.  623.] 

It  18  adjudged  by  the  court,  therefore,  that  the  plaintiff  do  recover  of  the  defend' 
ant  the  sum  of  $120  and  the  cost  of  suit. 

Emory  Spbkr,  U.  8.  Judge, 
April  30,  1891. 
Southern  District  of  Georgia. 


Exhibit  10. 

[Robert  A.  Torrey  v.  United  States,  Ko.  935.] 

It  is  further  considered  and  adjudged  by  the  court  that  the  plaintiff,  Robert  A. 
Torrey,  have  and  recover  of  the  tmited  States  the  sum  of  $357.50,  the  damages  afore- 
said by  the  court  assessed,  and  that  a  cop^  of  this  judgment  and  of  the  within  find- 
ings fi  the  court,  together  with  its  opinion  thereon,  be  certified  to  the  Attorney- 
General  of  the  United  States,  pursuant  to  law. 

September  28,  1891. 

It  is  now  further  considered  and  ac^'udged  by  the  court  that  in  addition  to  said 
sum  the  plaintiff,  Robert  A.  Torrey,  have  and  recover  of  the  defendant,  the  United 
States,  the  costs  in  this  behalf  expended,  and  that  a  copy  of  this  judgment  be  certi- 
fied to  the  Attorney-General,  pursuant  to  law. 

Costs:  $65.80. 


October  26,  1891. 

Eastern  district  of  Missouri. 


Exhibit  11. 

[Henry  O.  Ewing  v.  United  States,  No.  638.] 

Now,  therefore,  in  view  of  said  decree,  mandate  action,  and  direction  of  the  said 
Supreme  Court  of  the  United  States  and  on  consideration  thereof,  it  is  ordered,  ad- 
judged, and  decreed  that  the  original  decree  of  this  court  be  vacated,  and  that  the 
said  Henry  O.  Ewing  have  and  recover  from  the  United  States  the  sum  of  $172.55, 
principal,  with  interest  at  4  per  cent  per  annum  from  this  25th  day  of  September, 
1891,  until  an  appropriation  is  made  for  the  payment  of  this  judgment. 

September  25, 1891. 

Eastern  district  of  Tennessee. 

It  appearing  to  the  court  that  in  rendering  judgment  in  this  cause  on  the  25th  day 
of  September,  1891,  the  court  omitted  to  adjudge  the  costs  of  the  cause  *  •  *« 
amounting  to  $27.60,  the  same  being  the  clerk's  fees  in  this,  the  district  court,  after 
issue  was  joined,  and  the  same  will  be  certified  for  allowance. 

December  14,  1891. 


Exhibit  12. 

[A.  J.  Tan  Dnaee  9.  United  States,  No.  7W.] 

And  it  is  farther  ordered  and  adjudged  by  the  oonrt  that  in  conformity  to  the  said 
opinion  of  said  Supreme  Court,  the  plaintin,  A.  J.  Van  Dozee,  have  and  recover  of 
and  firom  the  defendant,  the  United  States  of  America,  tha  anm  of  $419.40  and  his 
coata,  taxed  at  $3.65. 

Ootobar  19. 1891. 
yaiiii§m  dlstriot  of  Xow«t 
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Exhibit  13. 

(JamM  T.  Carter  t .  United  States,  Ko.  826.] 

NoW|  therefore,  in  view  of  said  decreee,  mandatOy  action,  and  direction  of  the  said 
Snpreme  Court  of  the  United  States  and  on  consideration  thereof,  it  is  ordered,  ad- 
}niftd,  and  decreed  that  tiie  original  decree  of  this  court  be  vacated,  and  that  the 
said  James  T.  Carter  have  and  recover  from  the  United  States  the  sum  of  $91.70, 
principal,  with  interest  at  4  per  cent  per  annum  from  this  date  until  an  appropria- 
tion is  made  for  the  payment  of  this  Judgment. 

October  1. 1891. 

Eastern  district  of  Tennessee. 

*  *  *  It  appearing  to  the  court  thai,  in  rendering  ludgment  in  this  cause  on  a 
former  day  of  this  present  term,  the  court  omitted  to  adjudge  the  costs  of  the  cause, 
it  is  hereby  ordered  and  adiudged  that  the  said  plaintiff  have  and  recover  of  the 
United  States  the  costs  of  the  cause,  amounting  to  #61.10,  which  will  be  certified  for 
allowance. 


December  1, 1891. 


Exhibit  14. 

(George  B.  Bird  v.  United  Statea,  Ko.  901.] 

It  is  ordered  that  said  demurrer  be  overruled,  and  that  judgment  be  entered  for 
said  petitioner  for  the  sum  of  $265.  It  is  therefore,  on  the  22d  day  of  January,  A. 
D.  1891,  considered  by  the  court  here  that  the  said  George  E.  Bird,  p^tioner,  re- 
cover of  the  said  United  States  the  sum  of  $265,  debt  or  damage. 

^^— ■—  — — ^— , 

District  of  Maine. 


Exhibit  15. 

(GnstaTiu  Van  Hoorebeke  v.  United  States,  Ko.  904.] 

The  petitioner  having  sustained  the  items  of  the  bill  of  particulars  by  satisfactory 
proof,  I  am  of  opinion  that  a  fair  construction  of  the  statute  entitles  him  to  Judg- 
ment against  the  United  States  lor  $548.75  and  costs. , 

May  22,  1891. 

Southern  district  of  Illinois. 


I 


52d  Congbess,  )    HOUSE  OF  EEPBBSENTATIVES.     (  Ex.  Dqc 
IH  Session.      ]  \    No.  10. 


LANDS  OP  THE  CHEYENNE  AND  AEAPAHOES  IN  OKLA- 
HOMA TEBRITOBY. 


•LETTER 

FBOM 


THE  SECRETARY  OF  THE  INTERIOR. 


IX  REUITION  TO 


The  allotment  of  la/nds  to  the  Cheyenne  and  Arapahoes  in  Oklahoma  Ter- 
ritory ^  and  setting  forth  the  necessity  for  an  appropriation  to  complete 
Ae  same. 


January  5,  1892. — ^Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


Depaktment  of  the  Intebiok, 

Washington,  December  15,  1891, 

Sib:  I  have  the  honor  to  invite  your  attention  to  that  portion  of  my 
annual  report  for  the  past  fiscal  year  in  relation  to  the  allotment  of  lands 
to  the  Cheyenne  and  Arapahoes  in  Oklahoma  Territory,  setting  forth 
the  necessity  for  an  early  appropriation  of  $15,000  to  complete  the  same. 

In  the  agreement  made  with  these  Indians  in  October,  1890,  some 
3,000,000  acrea  of  valuable  lands  will  be  restored  to  the  public  domain. 

Under  last  year's  appn)priation  1,808  of  these  Indians  received  allot- 
ments, leaving  1,564  yet  to  be  provided  for.  The  agreement  with  the 
Indians  requires  allotments  to  be  made,  and  it  will  be  to  the  best  inter- 
ests of  the  country  that  they  be  completed  at  the  very  earliest  momeiit 
possible. 

I  have  the  honor,  therefore,  respectfully  \o  urge  upon  Congress  the 
passage  of  a  bill  or  joint  resolution  providing  means  to  complete  this 
work  at  once.  * 

I  have  the  honor  to  be,  very  respectfully, 

John  W.  Noble, 

Secretary. 

The  Speakeb  of  the  House  of  Bepbesentatives. 


H.  Ex.  99- 


52d  Ck)NGBE8Sy )    HOUSE  OF  BEPRE8ENTATIVES.     (  Ex.  Doc. 


lat  Session, 


} 


\ 


No.  11. 


EXPENSES  OF  COLLECTING  REVENUE  PEOM  CUSTOMS. 


LETTER 


THE  ACTING  SECRETARY  OF  THE  TREASURY, 


TRANBMITTIMO 


Estimates  of  appropriations  for  defraying  the  expenses  of  collecting  the 
revenue  from  customs  for  the  fiscal  year  ending  June  30j  1893, 


Jahuart  5, 1892. — ^Referred  to  the  Committee  on  AppropriationB  and  ordered  to  be 

printed. 


Tbeasuby  Depabtmbnt, 

Office  of  the  Secbetaby^ 
Washington^  D.  0.,  December  15^  1891. 

Sib:  In  accordance  with  the  provisions  of  section  5  of  the  act  of 
Aagost  5, 1882  (22  Stat.,  p.  256),  I  have  the  honor  to  transmit  herewith 
estimates  of  appropriations  for  defraying  the  expenses  of  collecting  the 
revenue  from  customs  for  the  fiscal  year  ending  June  30, 1893. 
Bespectfdlly  yours, 

O.  L.  Spaulding, 

Acting  Secretary. 

The  Speakeb  of  the  House  of  Bepbesentatives. 


EiUmate  of  expenses  ftn"  collecting  the  revenue  from  customs  for  thejiscal  year  ending  June 
SO,  189S,  showing  the  number  of  employes  and  the  salaries  required  for  each  colUction 
district. 


DMlgnation. 


XAoni. 

Port  of  Banitor,  district  of  Bangor : 

CoUector 

Depn^  collector  and  inspector 

DD.'.';'.'..'i;'.r/..*.'.*.v.'.".'.'.; 

Inspector 

Inspector  And  clerk 

Total 


No 

Compensation. 

Aggregate. 

Per  diem. 

Per  annum. 

1 

$3,000.00 
1,000.00 

$3,000.00 

1 

1,600.00 

1 

$4.00 
3.00 
3.00 
3.00 

1, 460. 00 

g 

3,285.00 

1 

•.•.••••••-• 

1.095.00 

1 

1, 005. 00 

8 

ll,535.<n 

2  EXPENSES   OF  COLLECTING   CUSTOMS   REVENUE. 

JSeHmate  of  expenses  for  collecting  ike  revenue  from  cu$tom$for  the  fiscal  year  ending  Jwns 

SO,  1893,  eto.— Continued. 


Doslgnation. 


MAUIK— continued. 

Port  of  Bath,  district  of  Bath : 

Collector 

Depnty  collector,  inspector,  weigher,  ganger,  and 

measurer 

Do 

Inspector,  weigher,  gauger,  measurer,  and  store- 
keeper  , 

Deputy  collector  and  inspector 

Deputy  collector , 

Deputy  collector  and  inspector , 

Inspector 

Do 

Do 


Total 


Fort  of  Belfast,  district  of  Belfast: 

Collector 

Weigher,  gauger,  and  measurer. 
Deputy  collector  and  inspector . 

Do!!Il!!!!I]I!i!iiii"IiI! 


Total 


Port  of  Castine,  district  of  Castine: 

Collector 

Deputy  collector  and  inspector  . 


Total 


Port  of  Eastport,  district  of  Passamaquoddy : 

Collector 

Deputy  collector  and  inspector 

Deputy  collector 

t)o 

Inspe<^tor 

Do 

Deputy  collector  and  inspector 

Insp(M;tor,  weigher,  gauger,  and  measurer 
Inspector 


Total 


Port  of  Ellsworth,  district  of  Frenchman's  Bay : 

Collector 

Deputy  collector  and  inspector 

Do;!!";i!i!!!;i!!!ii!!!!!!!!!"!!!"l!l 
Do 

storekeeper 

Do 


Total 


Port  of  Honlton,  district  of  Aroostook 

Collector 

Deputy  collector  and  inspector 

Do 

Do 


Total 


Port  of  Keunebunk,  district  of  Konnebunk : 

Collector 

Deputy   collector,  inspector,  weigher,  ganger,  and 
measurer 


Total 


Port  of  Machias,  district  of  Machiaa : 

Collector 

Deputy  collector,  inspector,  and  clerk. 

*2rot  to  iaoludo  Sandaya. 


No. 


1 
1 

2 
1 
1 
1 
1 
1 
1 


11 


1 
1 
1 
1 
1 


1 
1 
2 
1 


1 
1 
1 
1 
7 
2 
2 
1 
4 


20 


Compensation. 


Per  diem. 


1 
1 
1 
1 
1 
1 
4 


10 


1  ;. 

3  ' 


8 


1 
1 


$4.00 
8.00 

3.00 
3.00 
2.00 


.95 
.70 
.05 


2.60 
2.00 


2.50 

2.00 

*1.65 


Per  annu  m 


4.00 
3.00 
2.50 
2.50 
2.50 
2.00 


2.00 
1.65 


4.00 
3.U0 
2.00 


13,000.00 


1.60 


2.60 


790.00 


1,200.00 


150.00 
100.00 


700.00 


3,000.00 
1,600.00 
1,200,00 


1,000.00 
900.00 
700.00 


tso.oo 

^2.00 


Aggregate. 


1,500.00 


100.00 


1,800.00 


93,000.00 

1,44».00 
1,005.00 

2,190.00 
1,006.00 
710.00 
720.00 
346.75 
256.50 
]8w25 


10,910.50 


1,200.00 
912.50 
730.00 
150.00 
100.00 


3,002.50 


700.00 

912.50 

1,460.00 

516.45 


8,588.96 


8,000.00 
1,600.00 
1,200.00 
1,460.00 
7,665.00 
1,825.00 
1,825.00 
912.50 
2,920.00 


22,407.50 


1,000.00 
900.00 
700.00 
730.00 
602.26 
50.00 
06.00 


4,078.26 


1,500.00 
1.460. 00 
3,285.00 
2, 100. 00 


8,436.00 


100.00 
584.00 


684.00 


1,800.00 
912.60 


tPer  month.    Beimbursable  to  GoTenimeat. 
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£f<tflM<0  o/«acp€iMe«/ar  wAXwsUng  i}ke  rettnuefrom  0H$Um$f9r  tkeJUcikl  year  ending  June 

SO,  lS93f  etc — Contiaued. 


Dealinuitlon. 


MADfB— oontiniMd. 

"Fmt  of  lEAofaias,  distriot  of  MachiM  — GontiBUcd. 
Deputy  collector  and  inspector 


Total 


Port  of  S*co,  district  of  Saco : 
i^oUector 


Port  of  Portland,  district  of  Portland  and  Falmoath : 

Collector 

Bepaty  collector 

Ac tin£  deputy  collectoi, clerk,  and  superlntendfntof 

warehouses 

Clerks 

Clerk  and  inspector 

Storekeeper  and  inspector 

Inspector 

Gaoeer  and  inspector 

Marker 

Nisht  watohman 

Do 

Ifeasenjper 

Boatman 


Total 


Port  of  Waldoboro,  district  of  Waldoboro: 

Collector 

Deputy  collector,  inspector,  weigher,  gaager,  meas- 
urer  

Do 

Do 


Total 


Port  of  Wlscasset,  district  of  Wiscasset : 

Collector 

Deputy  collector,  inspector,  weigher,  ganger,  meas- 
urer and  clerk 

Deputy  collector,  inspector,  weigher,  ganger,  and 
measurer 

Deputy  collector,  inspector,  weigher,  ganger,  meas- 
urer, and  storekeeper 


Total 


Port  of  York,  district  of  York : 
Collector 


mW  HAMP8KIBB. 

Port  of  Portsmouth,  district  of  Portsmouth: 

Collector 

Deputy  collector  and  inspector 

Inspector 

Inspector,  measurer,  ganger,  and  weigher. 

Inspector 

Deputy  collector  and  inspector 

Boatman 


Total 


▼■BMOMT. 


Port  of  Burlington,  district  of  Vermont: 

Collector 

D^raty  collector,  inspector,  and  clerk.. 

Deputy  collector 

Do , 

Do 

Deputy  collector  and  inspector 

Deputy  colkkstor  and  assistant  cashier- 


No. 


1 
1 


1 
1 

1 
8 
1 
3 
0 
1 
1 
1 
2 
1 
2 


CompensatioB. 


Per  diem. 


27 


2 
1 
3 


1 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 


1 
1 
1 
2 
4 
4 
2 


$3.00 
8.00 


Per  annum. 


$450.00 
800.00 


Aggregate. 


300.00 


4.500.00  ' 
2,000.00  I 

n,  500. 00 
1,200.00 
1,100.00 

n  100.00 


2.00 

i'oo 


730.00 
730.00 


050.00 


3.00 
2.00 
2.00 


2.50 

2.50 

♦1.50 


4.00 
3.00 
3.00 
2.50 


8,000.00 


700.00 


300.00 


1,800.00 
1,200.00 


400.00 


4,000.00 
1,800.00  * 
2,200.00 
2,000.00 
1.500.00  ; 
1, 200. 00 
1,200.00  I 


$460.00 
300.00 


8,402.50 


800.00 


4,500.00 
2,000.00 

1,500.00 

3,600.00 

1, 100. 00 

3,300.00 

0,855.00 

1,005.00 

730.00 

730.00 

1.460.00 

650.00 

1,460.00 


31,080.00 


8.000.00 

2, 190. 00 

780,00 

2,190.00 


8,110.00 


700.00 
912.50 
912.50 
547.50 


3.072.50 


300.00 


1,800.00 
1, 200. 00 
1, 460. 00 
1,095.00 
1. 095. 00 
912.50 
400.00 


7,962.50 


4,000.00 
1, 800. 00 
2, 200. 00 
4,000.00 
6,000.00 
4,800.00 
2, 400. 00 


*  $800  reimbursahle  to  the  Government. 
t  Beimbursable  to  the  Government. 


*  $72  per  annum,  rate  of  which  reimbursable  to  the 
Government  when  employed  as  storekeeper. 


4        EXPENSES  OP  COLLECTING  CUSTOMS  REVENUE. 

Estimate  of  expenses  far  collecting  the  revenue  from  customs  for  the  fiscal  year  ending 

SO,  1893,  etc.— Continaed. 


DealgDAtlon. 


TMBVOiiT— oontinned. 

Port  of  BnrlingtoD,  district  of  Vennout— Gontiiiaed. 
Depn^roollector  and  inspector 

Do 

Inspector 

Clerk  and  admessnrer  of  thsscIs 

Deputy  collector  and  inspector 

Do""!l!I!!;!I!!III!!I!!ll""!"!III!!"!!'I! 
Do 

Tally  clerks 

Total...., 

MASaXCRUBBTTB. 

Port  of  Barnstable,  district  of  Barnstable: 

Collector , 

Depaty  collector,  inspector,  weigher,  ganger,  and 

measnrer 

Deputy  collector  and  inspector 

Assistant  deputy  collector  and  inspector 

Deputy  collector  and  inspector 

Storekeepers 


Total 


Port  of  Boston,  district  of  Boston  and  Charlestown: 
Collector's  office: 

Collector 

Comptroller  and  principal  clerk 

Deputy  collector 

Auditor  and  disbursing  clerk 

Cashier 

Assistant  cashier 

Secretary  and  chief  clerk 

Chief  clerk 

Weigher 

Gauger 

Clerk 

Clerk  and  storekeeper 

Do 

Clerk 

Assistant  weigher 

Clerk 

Do 

Deputy  collector  and  inspector 

Inspector 

Assistant  weigher 

Storekeeper 

Clerk 

Measurer  of  marble 

Weisher's  clerk 

Clerk  and  inspectress 

Clerk , 

Foreman  of  laborers 

Carpenter , 

Watchman 

Night  inspector 

Clerk 

Do 

Do 

Clerk  and  storekeeper 

Assistant  storekeeper 

Messenger 

Do;**i!!";'"!'!"!!';"i!i"i;!'ii!;! 

Do 

Messenger  and  Janitor 

*  Night  watchman 

Boatman 

Porter 


Ko. 


14 

2 

IS 


2 

2 
8 


M 


1 
1 
1 

4 
7 


Compensation. 


Per  diem. 


15 


1 

1 

3 

1 

1 

1 

1 

4 

1 

1 

3 

1 

1 

17 

3 

19 

1 

4 

OB 

18 

12 

19 

1 

3 

1 

8 

1 

1 

1 

80 

2 

8 

1 

1 

10 

8 

5 

7 

1 

1 

8 

4 

23 


$3.00 
•S.00 


Per  annum. 


t3.00 


2.00 
•2.00 

1.66 
:30.00 


2.00 
1.35 
1.35 


4.00 
4.00 
4.00 
4.00 


3.50 


3.00 
3.00 
3.00 


$1,006.00 
1,095.00 


1,096.00 

"moo 


1,800.00 
900.00 


"50.00 


8,000.00 
5,000.00 
3,000.00 
3.UO0.0O 
3,000.00 
2, 20U.  00 
2,000.00 
2, 000. 00 
2,000.00 
2,000.00 
1,800.00 
1,800.00 
1,600.00 
1,600.00 
1.600.00 
1,400.00 


*1,400.00 
1.200.00 


1.200.00 
1,000.00 
1,000.00 
1,000.00 


875.00 
840.00 
800.00 
800.00 
♦800.00 
840.00 
800.00 
720.00 


Aggreg 


$16.  a 

2,11 

13,1. 

3,21 

i.a 
i,a 

5.1 
2,« 
1,4< 
1.2« 

6; 


72,61 


i.a 

75 

« 

1,9' 

3J 


6,7. 


8,01 
6,01 
9.0< 
3,0< 
3,01 
2,2< 
2,0( 
8,01 
2,01 
2,01 
6,* 
1,8( 
1,61 

27, 2( 
4,» 

26,61 

1,* 

6,» 

100,7. 

26,2 

16, » 

22,81 

1.2 
3,61 
1.01 
8,0 

1.0 
1,0< 
1,0 

82,  a 

1,71 

6,7 

81 

8t 

8,0 

6,T 

4.0 

6.0 

9 

e 

6,8 
8,2 

14,  a 


*  Reimbursable  to  the  Government.  *  Per  month.    For  navigation  season  of  seven  moi 

t  When  employed,  with  traveling  expenses.       §  Nut  to  include  Sundays. 


EXPENSES  OF  COLLECnNG  CUSTOMS  BEYENUE. 


XtlhuUe  o/expem§e§fareolUetimg  tkerwemte  firom  em$Um§f0r  tkeJUcal  yaof  ending  Jwn9 

50, 189$,  0te.— Contmued. 


MABBACHUURTV— MntiBOed. 

Firt  of  Boston,  dUtrict  of  Boston  and  Chnriflstown— Con- 
tinned, 
CoDeetor'B  oflfee— ConUnoed. 

Freight  oloTntoT  uan 

Janitor \ 


Total 


HftTaloOoe: 

Karal  oflkser 

Deputy  naral  offloer 

Aaaistant  deputy  naval  and  aelsing  ofilcor. 

Clerk 

Clerk  and  acting  deputy  naval  oAoar 

Clerk .....:.... 

Do 

Do 

Do 

lleaaenger 


Total 


Sorroyor's  oAoe: 

Sunreyor .\ 

Deputy  eunreyor 

derkand  aaaiatont  toaurreyorand  acttngd^ntj 

annrey  or 

Clerk 

Do 

Do 

Do 

lleaaenger 

Do.  


Total 


Iruga. 


Appraiaer'a  office : 

Appraiser 

Assistant  appraiser. 
Examiner  of  di 
Kxaminer . 

Do 

Do 

Do 

Clerk 

Ssmjder 

Piivsto  secretary.. 

Sampler 

Clerk 

Omaer  and  packer 


Opener  and  packer. 

Purler 

Do 

Sugar  sampler 


Total 

JtcMinCttlaKoii. 


SpO«:tor'e  office.. 

Jml  office 

^'▼•yor'e  office.. 
Aypruaer's  office 


Total. 


^*tsf  Bdgartown,  district  of  Edgartown: 
CoDeetor. 


Ko. 


7 
1 


Compensation. 


Per  diem. 


816 


1 
1 
1 
2 
1 
S 
1 
2 
S 
1 


16 


1 
1 

1 
1 
1 
1 
1 
1 
1 


1 
2 
1 
4 
ft 
8 
1 
2 
1 
1 
8 
1 
8 
2 
8 
18 
1 
8 
1 


ftl 


^^ty  collector,  inapector,  weigher/  gauger,  and 
Total _... 


1 
2 


Per  annum. 


1800.00 
720.00 


ft,  000. 00 
2,000.00 
2,000.00 
1.800.00 
1.800.00 
1.0UO.OO 
1,400.00 
1,200.00 
840.00 
•40.00 


ft,  000. 00 
2,500.00 

2,000.00 
1,000.00 
1,500.00 
1,400.00 
1,200.00 
840.00 
720.00 


't:.oo 

2.00 


3,000.00 
2,500.00 
2.600.00 
2,000.00 
1,800.00 
1,000.00 

i,4oaoo 

1,400.00 

1, 200. 00 

1,200.00 

1.000.00 

1,000.00 

900.00 

875.00 

840.00 

840.00 


876.00 


500.00 


2.00 


TIBlOO 


50 


6,000.00 

2,5oaoo 

2,000.00 

8,ooaoo 

1,800.00 
i.  800. 00 
1,400.00 
2,400,00 
2,690.00 
840.00 


28,880.00 


6.000.00 
2,500.00 

2.000.00 
1,800.00 
1,500.00 
1,400.00 
1,200.00 
840.00 
720.00 


10,700.00 


8,000.00 
6.000.00 
2,500.00 
8,000.00 
9,000.00 
4,800.00 
1.400.00 
2,800.00 
1,200.00 
1,200.00 
8,000.00 
1,000.00 
2,700.00 
1,750.00 
2,520.00 
10,920.00 

026.00 
2,190.00 

876.00 


64,481.00 


400,362.50 
26,860.00 
16,760.00 
64,48L00 


5(fe,463.50 


500.00 
1,460.00 


1,960.00 


*  Not  to  indnde  Sondaya. 


EXPENSES   OP   COLLECTING   CUSTOMS   REVENUE. 


Eitimate  of  etepenieB  fiprcotleeHfiff  (he  ret>enu€  from  customg  for  the  fiscal  year  ending  June 

SO,  1893,  0(c.--Continu«d. 


Designation. 


MABaicHUSBTTB— continaed. 

Port  of  Fall  Riyer,  district  ot  Fall  Biyer : 

Collector 

Deputy  collector,  weigher,  ganger,  and  meaaarer. . . . 

Inspector,  weigher,  ahd  measurer 

Boatman 

Total 

Port  of  Gloucester,  district  of  Gloucester: 

Collector 

Depnty  collector  and  inspector 

Clerit 

Inspector  and  hoarding  officer 

.    Inspector : 

Storekeeper 

Boatman 

Total 

Port  of  Marblehead,  district  of  ICarblehead: 

Collector 

Deputy  collector,  inspector,  weigher,  ganger,  mesa 

nrer,  and  boatman 

Deputy  collector  and  inspector 

Total 

Port  of  Nantucket,  district  of  Nantucket: 

Collector 

Port  of  New  Bedford,  district  of  New  Bedford : 

Col  lector 

Deputy  collector,  inspector,  and  clerk 

Clerk 

Inspector,  weigher,  gauger,  and  measurer 

Total 

Port  of  Newbury  port,  district  of  Newbnryport: 

Collector , 

Deputy  collector  and  inspector 

Total 

Port  of  Plymouth,  district  of  Plymouth : 

Collector 

Deputy  collector 

Total' 

Port  of  Salem,  district  of  Salem  and  Bereriy : 

Collector 

Dei>uty  collector  and  inspector , 

Weigher  and  inspector 

Inspector 

Boatman , 

Total , 

Port  of  Springfield,  dLitrict  of  Hartford : 

Surveyor.-. , 

ftHODB  ISLAND. 

Port  of  Bristol,  district  of  Bristol  and  Warren: 

Collector , 

D^uty  collector  and  inspector 

Total 

Port  of  Newport,  district  of  Newport: 

Collector 

Deputy  collector  and  clerk , 

Deputy  collector  and  Inspector 

Inspector 

Total 

*Beimbunahle  to  the  Govomment. 


No. 

Compenaation. 

Aggregate. 

Per  diem. 

Peraniram. 

1 
1 
1 
1 

$3,000.00 

i,6oaoo 

13,000.00 

1,500.00 

1,005.00 

800.00 

13.00 

800.00 

4 

6,n6u00 

1 

1 
1 
3 
1 

4 
1 

8,000.00 
1,200.00 
1,000.00 

8,000.00 
1,200.00 
1,000.00 
8,285.00 
1,005.00 
5.000.00 
480  00 

S.00 
8.00 

*1,400.00 

t40.00 

12 

............ 

15,000 

1 

1 

1 
1 

6001 00 
1,000.00 

500.00 

1,000.00 
790.00 

2.00 

3 

2,280.00 

1 

800.00 

800.00 

1 
1 
1 
1 

8,000.00 
1,600.00 
1,000.00 

8,000.00 
1,000.00 
1,000.00 
1,006.00 

3.00 

4 

0,005.00 



1 
1 

400.00 
1,000.00 

400.00 

1,000.00 

2 

1.400.00 

' 

1 
1 

• 

8,000.00 
1,000.00 

3,000.00 

1,000.00 

2 

4,000.00 

1 

1 
1 
2 

1 

1.200.00 

1,200.00 

4.00 
3.00 
8.00 

1,400.00 

1,005.00 

2,100.00 

480.00 

480.00 

6 

0,425.00 

1 

1,200.00 

1,200.00 

1 
1 

100.00 
150.00 

100.00 

150.00 

. 

2 

250.00 

1 
1 
1 

500.00 
1,000.00 

600.00 

1,000.00 

*  i.66* 

1.00 

866.00 

865b  00 

1 

4 

2,230.00 

t  Per  moi 

ath. 

EXPENSES  OF  COLLECTINO  CUSTOMS  BEVENUE.  7 

StHmmie  of  expentet  far  eolleeting  ihs  rwe»%e  from  ouBiowu  for  thejiseal  year  midimg  Jumo 

SO,  189S,  ele.— Continnedi 


DesignatioB. 


BHODK  mukHD-^eontiiraed. 

of  PioTidfliioe,  district  of  Provideiioe : 

CoOeetor 

Deputy  oollactor  mod  cashier 

Depa^  eoUeotor,  inspecuir,  and  elerk.. 
Clerk 


Inapeetor,  weieher,  £aoger«  and  meaaurar. 

If easraiKer  ana  atoreieeper 

Storekeeper 


Total 


OOMmCTICUT. 


Port  of  Bridgeport,  diatrict  of  Fairfield : 

Collector 

Depa^  oolleetor,  weigher,  ganger,  and  meaanrer. 

Inapeetorand  clerk 

Do 


Total 


Port  of  Hartford,  diatrlet  of  Hartford  : 

Collector 

Deputy  collector  and  acting  appraiser 

Clerk 

Depnty  eoUector,  inspeotor,  and  clerk 

Inapector,  weigher,  and  clerk 

Storekeeper 


Total 


Fort  ot  New  Haren,  distdct  of  New  Hayen : 

Collector 

Depntyoollector,  inspector,  and  clerk 

Inspector  and  clerlL 

Inspector,  weigher,  ganger,  and  meaanrer 
Inspector 


Total 


Port  of  New  London,  diatrict  of  New  London : 

Collector 

Depn^  collector  and  inspector 

Inspector,  weigher,  ganger,  and  meaanrer  . 

Inspector , 

Nignt  inspector 


Total 


Port  of  Stonington,  diatrict  of  Stonlngton : 
Collector 


Deputy  collector 
Total.. 


HXW  TOBK. 

Part  of  Albany: 

Sanreyor 

Deputy  surveyor  and  inspector. 

Do 

Inspector 


Total 


Port  of  Builalo,  district  of  Buffalo  Creek : 

Collector 

Appraiser 

Depaty  collector  and  clerk 

CMhier*.'."!.".'.*.'.'!!.'.".*.'.".'.'!!!!*."*.'."'.'; 

Bookkeeper » 

Deputy  collector  and  clerk 


No. 


11 


1 
1 
1 
1 
1 
2 


Compensatioii. 


Per  diem. 


1 
1 
1 
1 
1 
1 


1 
1 
1 
1 
1 


1 
1 


1 
1 
1 

4 


1 
1 
1 
1 
1 
1 
1 


13.00 
8.00 


3.00 
8.00 
3.00 


8.00 

8.00 

•8.00 


4.00 
8.U0 
8.00 


Per  annum. 


13,000.00 
8,000.00 
2,000.00 
1«200.00 


•780.00 
000.00 


2,000.00 
1.0OOLOO 
1,006.00 
1,200.00 


8,000.00 
1,800.00 
1.200.00 
1,100.00 
MO.  00 
•200.00 


Aggregate. 


3,000.00 
1,600.00 
1,200.00 


1,200.00 
1,400.00 


400.00 
600.00 


5.000.00 


4,500.00 
3,000.00 
2,600.00 
1,500.00 
1,600.00 
1,400.00 
1,200.00 


I 


•  Beimburaable  to  the  Goyemment. 


$8,000.00 
2,000.00 
2,000.00 
1,200.00 
4,880.00 
1,006.00 
780.00 
600.00 


16,006.00 


2,000.00 
1,600.00 
1,006.00 
1,200.00 


6,886.00 


8,000.00 
1,800.00 
1,200.00 
1,100.00 
800.00 
400.00 


8,400.00 


8,000.00 
1.600.00 
1,200.00 
1,006.00 
1,005.00 
1,005.00 


9,085.00 


1,200.00 
1.400.00 
1.086.00 
l.OOii.OO 
1;  006. 00 


5.885.00 


400.00 
500.00 


900.00 


6,000.00 
1,400.00 
1,095.00 
4,380.00 


11,935.00 


4,500.00 
3,000.00 
2,500.00 
1,500.00 
1,000.00 
1,400.00 
1,200.00 


8 


EXPENSES  OP  COLLECTING   CUSTOMS  REVENUE. 


Ettimate  of  expentes  far  oolleding  the  revenue  from  cueiomefor  the  fieoal  year  emdrng  Jmte 

SO,  I89S,  eto. --Continued. 


Detignation. 


NBW  TOBK— oonthmed. 

Port  of  Buffalo,  district  of  BnflEulo  Creek— Continaod. 

Clearance  elerk 

Impoet  and  statiatical  clerk 

Meaaenger 

Inspector l; - 

Storekeeper 

Deputy  collector  and  Inapeotor 

Inspector 

Inspector,  clerk,  and  measurer  of  boats 

Inspector  of  live  stock , 

^specter  of  lumber 

Inspector 

Do 

Depu^  collector,  inspector,  and  storekeeper 

Inspector  of  lumber 

Night  in  spector 

Storekeeper 

Deputy  collector,  inspector,  and  clearance  clerk — 
Laboi 


No. 


>rer. 


Total 


Port  of  Cape  Vincent,  district  of  Cape  Vincent: 

Collector 

Deputy  collector 

Deputy  collector  and  inspector 

Do 

Inspector 

Deputy  collector  and  inspector 

Do!!!!!!"'!!!IJ!!""!!"*'l!""i;!!" 


Total 


Port  of  Dunkirk,  district  of  Dunkirk : 

Collector 

Inspector 


Total 


Port  of  Oreenport,  district  of  Sag  Harbor: 
Surveyor  


42 


Conpensation. 


Per  diem. 


1 
1 
1 
2 
2 
10 
1 
2 


20 


1 
1 


Port  of  New  York,  district  of  New  York: 
Collector's  office : 

Collector * 

Cbief  clerk  of  customs 

Cashier 

Auditor 

Acting  disbursing  agent 

Deputy  collector 

Chief  cletk 

Do 

Do 

Do..^ 

Chief  clerk  and  superintendent  warehouse 

Assistant  chief  clerk 

Private  secretary 

Paymaster 

Stenographer  and  appointment  clerk 

Assistant  cashier  to  collector 

Chief  bookkeeper 

Paymaster  of  drawbacks 

Chief  teUer 

Teller 

Confidential  clerk 

Clerk ^ 

Do 

Do 

Do 


6 
2 
1 

15 
15 


*$1  per  diem,  reimbursable  to  the  Government. 

t  Reunbumable  to  the  Gkivermnent. 

t  $2  per  diem  reimburnable  to  the  Government  when 

}  For  navigation  season,  seven  months. 

For  navigation,  season  seven  months;  $1  per  diem 

^Tor  eiuomw  season,  three  months. 


$4.00 


4.00 

*4.50 

8.60 


S.50 

3.50 

3.00 

t3.00 

:3.00 

8.00 

$3.00 

2.60 


114.00 


8.00 
8.00 
ITS.  00 
2.00 
1.25 


$3.00 


Per  annum, 


$1,200.00 

1,200.00 

800.00 


tl,132.50 


n,  565. 00 


tl,100.00 

"moo 


2.500.00 
1,500.00 
1,200.00 


1,200.00 


300.00 


12,000.00 
5,000.00 
5. 000100 
4,000.00 
4,000.00 
3,000.00 
3,000.00 
2,700.00 
2.600.00 
2,600.00 
2,500.00 
2,500.00 
2,500.00 
2,500.00 
2,200.00 
2,000.00 
2,000.00 
2,000.00 
2,200.00 
2,000.00 
2,000.00 
2,500.00 
2,400.00 
2,200.00 
2,000.00 


$1,200.00 
1.200.00 
800.00 
1,460.00 
1,132.50 
2,920.00 
1,642.50 

i,sn.6o 

1.566.00 

1,277.50 

1.277.50 

15,330.00 

1,005.00 

1,006.00 

2,190.00 

639.00 

912.50 

1,100.00 

852.00 

720.  QO 


55.386.00 


2.500.00 
1.500.00 
1.200.00 
2.190.00 
2,190.00 
2,700.00 
730.00 
012.50 


13,082.50 


1,200.00 
639.00 


1,839.00 


300.00 


12.000.00 
5.000.00 
5,000.00 
4,000.00 
4,000.00 

27.000.00 
6,000.00 
2.700.00 
2,600.00 

10,000.00 
2,500.00 
2,500.00 
2,500.00 
2.600.00 
2,200.00 
2.000.00 
2,000.00 
2,000.00 
2,200.00 

14,000.00 

12.000.00 
6.000.00 
2.400.00 

83,000.00 

80,000.00 


employed  in  warehouse  by  proprietors, 
reimbursable  to  the  Government. 


EXPENSES  OF  COLLECTING  CUSTOMS  REVENUE.        9 

JSffiiMite  of  expeMe»for  eollecUmg  ike  revenue  from  ouetome  far  thefieoal  year  ending  Jwne 

30,  289S,  eio.^CSontinaed. 


Deiigiuitioii. 


mw  YORK— oonttnned. 

Ftot  at  New  York,  district  of  New  Tork— Contlnaed. 
*  CoUeetor's  office — Contlnaed. 

Clerk 

Sapeiintenden t  of  laborers 

dn-kand  cigar  inspector 

AssistaBt  bookkeeper 

Clerk 

Confidential  derk  and  stenographer 

Stenographer 

Carpenter 

Detective 

Do 

Custodian  intemal-revenae  stamps 

Clerk 

Acting  deputy  collector 


No. 


Storekeeper 

Do _ 

Engineer 

Superintendent  of  supplies 

Bookbinder , 

Clerk 

Carpenter 

Opener  and  packer 

Engineer 

Storekeeper  at  Castl«f  Garden 

SIS-V:::::::;::;::::;:::::;::::::;:::;: 

Carpenter 

Night  inspector , 

Inspectiess 

Watchman  (with  $2.50  additional  Sunday). 

Watchman 

Usher 

Guide 


12 


306 


Do. 

Do 

floor  bookkeeper 


Elevator  man 

Searcher 

Laborer 

Assistant  engineer 

Fireman 

Deputy  collector  at  Cold  Springs 

Porter 

Bookbinder's  assistant 

Scrubwoman 

Coaetwise  inspector 

Inspector 

Weigher 

Ganger 

Assistant  ganger 

Assistant  weigher 

Ganger's  laborer 

Weigher's  Janitor 


Total 


Vaval  office: 

Naval  officer 

Comptroller  and  acting  deputy  naval  officer 

Auditor  and  clerk 

aerk 

Deputy  naral  officer 

Clerk.. 

Do 

Private  seeretary 

Clerk 

Do 

Do 

Do 

Do 


11 


Compensation. 


Per  diem. 


$4.00 


4.00 
4.00 


28 


3.00 
3.00 


t3.00 
.05 


4.00 

:4.00 

2.50 

:2.oo 


Per  annum. 


1.120 


1 
1 
1 
1 
3 
1 

10 
12 
1 
9 
13 
12 
13 
14 


*  Reimbursable  to  the  €rovemment. 

t$3  per  diem,  but  not  to  exceed  $732  for  four 

fifot  to  iaclade  Sandaye. 


*1«400.00 
1,400.00 
1,200.00 
1,200.00 
1. 200.00 
1,200.00 
1, 100. 00 
1,005.00 
1,000.00 
1,000.00 
1.000.00 
1,000.00 
900.00 


840.00 
840.00 
840.00 
840.00 
890.00 
840.00 
720.00 
840.  UO 
840.00 
840.00 
840.00 
720.00 
840.00 
840.00 
200.00 
720.00 
600.00 
540.00 


2,000.00 
2, 000. 00 


$1,800.00 
1,600.00 
1,600.00 
1.600.00 
1,600.00 
1,500.00 
1,500.00 
1.500.00 
1,400.00 


1.400.00 
1,400.00 


8,000.00 
3,000.00 
2.800.00 
2,500.00 

2.r»oo.oo 

2,500.00 
2,200.00 
2,000.00 
2.000.00 
1,800.00 
1,600.00 
1,400.00 
1,200.00 
1.000.00 


Aggregate. 


$21,600.00 

1,600.00 

1.600.00 

1.600.00 

87,200.00 

i,6oaoo 

1,600.00 

1.500.00 

1.400.00 

1,460.00 

1,400.00 

82,600.00 

1,460.00 

449,680.00 

1.400.00 

81,200.00 

1,200.00 

1.200.00 

1.200.00 

98.400.00 

1,100.00 

1.096.00 

1,000.00 

1,000.00 

4,000.00 

87,000.00 

900.00 

128,115.00 

9.856.00 

970.00 

23, 520. 00 

840.00 

1,680.00 

1,780.00 

51.240.00 

2,160.00 

5,880.00 

6, 720. 00 

5,880.00 

1,680.00 

5,040.00 

840,00 

2,520.00 

2U0.00 

720.00 

6U0.00 

540.00 

732.00 

36.50 

14, 000. 00 

2, 000. 00 

11,680.00 

76, 372. 00 

25,550.00 

4, 382. 00 


1,497,427.50 


8,000.00 

3,000.00 

2,800.00 

2,500.00 

7,500.00 

2,500.00 

22.000.00 

24,00O.C|0 

2,000.00 

16,200.00 

20.800.00 

16, 800. 00 

15.600.00 

14,000.00 


10 


EXPENSES   OP  COLLECTING   CUSTOMS  REVENUE. 


Estimate  of  expense  for  eolleeUng  the  revenue  from  ouetomefor  thejlecal  year  endmg  Jwae 

SOf  2893,  etc.— Continued. 


Dostgnatlon. 


NBW  YORK— continued. 

Fort  of  New  York,  district  of  New  York— Continaed. 
Naval  office — Continaed. 

Messenger 


Total 


Surveyor's  office : 

Surveyor  

Clerk  and  anditor. 
Deputy  surveyor 
Priv   * 


ivate  secretary 

Clerk 

.     Do 

Inspector  and  measurer  of  vessels 

Clerk 

Stenographer  and  typewriter 

Clerk 

Messenger 

Foreman  of  laborers 


Total 


Appraiser's  office : 

Appraiser 

Assistant  appraiser 

Chief  clerk 

Stenofirapher 

Sxaminer  of  tea 

Examiner 

Do 

Do : 

Do 

Law  clerk 

Expert  examiner  of  dried  fruit . . 

Expert  examiner  of  marble 

Examiner 

Clerk 

Do 

Clerk  and  veritier 

Do 

Examiner 

Clerk  and  veritier 

Clerk 

Sampler 

Clerk  and  veritier 

Sampler 

Foreman  of  openers  and  packers. 

Clerk 

Opener  and  packer 

Do 

Do 

Clerk 

Messen  ger 

Opener  and  packer 

Stoncilera 

Opener  and  packer i. 

Appraiser's  laborer 


Total 


Reeapittdation. 


Collector's  office  . . 

Navid  office 

Surveyor's  office. . 
Appraiser's  office. 


Total 


No. 


12 

1 


106 


1 
1 
3 
1 
2 
8 
6 
2 
1 
2 
• 

1 


Compensation. 


Per  diem. 


Per  annum. 


Aggregate. 


42 


1 
9 
1 
1 
1 

18 
1 
8 

22 
1 
1 
1 

24 
1 
7 
1 
6 
1 

13 
6 

28 
1 
2 
8 
8 

80 
1 
1 
4 

87 

80 
2 
1 

22 


384 


General  appraiser's  office : 

General  appraiser 

Chief  clerk 

Sample  clerk 

Clerk 

Do 


9 

1 
1 
2 

4 


$4.00 


•6.00 


1840.00 
080.00 


8,000.00 
6,000.00 
2,600.00 
2,000.00 
1,800.00 
1,800.00 


1,400.00 


1,200.00 
840.00. 
720.00 
840.00 


3.00 
*«.00 


*2.75 
*2.75 


6,000.00 
8,000.00 
2,500.00 
2.200.00 
2.500.00 
2.500.00 
2,300.00 
2,200.00 
2,000.00 
2,000.00 
1.800.00 
1,800.00 
1,800.00 
1,800.00 
1,000.00 
1,500.00 
1,400.00 
1,400.00 
1,200.00 
1,200.00 
1,200.00 
1, 150. 00 
1,150.00 
1,000.00 
1,000.00 
.  900.00 


•I 


864.00 
840.00 
840.00 


840.  OOJ 


$10,080.00 
660.00 


168,440.00 


8,000.00 
5.000.00 
7,500.00 
2,000.00 
3,600.00 
12,800.00 
8,760.00 
2,800.00 
1.565.00 
2,400.00 
7,560.00 
8,600.00 
840L00 


66,425.00 


6,000.00 

27,000.00 
2,500.00 
2,200.00 
2,500.00 

45,000.00 
2,300.00 

17,600.00 

44,000.00 
2,000.00 
1,HOO.OO 
1.800.00 

48,200.00 
1,800.00 

11,200.00 
1.500.00 
8,400.00 
1.400.00 

15, 600. 00 
7,200.00 

83.600.00 
1,150.  GO 
2,800.00 
8.000.00 
3,000.00 

45,000.00 

1,096.00 

989.00 

8,456.00 

31,080.00 

67,200.00 

1,721.50 

860.75 

18,480.00 


462,882.25 


7,000.00  i 

2,750.00 

2,000.00 

1,600.00 

1.400.00 


1,497,427.50 

168.440.00 

66,425.00 

462.882.25 

2,195,17475 


68,000.00 
2.760.00 
2,000.00 
3,200.09 
6,600.00 


*  Not  to  include  Sundays. 
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of  expemte*  fw  eolUeting  the  revenue  from  enetome  for  ikefieoal  year  ending  Jnme 
*  30, 189S,  «to.— Continned. 


DMfgnation. 


mw  TOBK— ooniiimed. 

GcBcn]  uppraiMT's  office — Continued. 

fttaoographer  and  clerk 

Clerk 

Stenographer  and  typewriter 

Clerk 


JflDit4>r 

Elevator-iuan 

Memenger 

Watchman  and  laborer. 
Chtt^romao 


ToUl 


Fori  of  OedenalHirg,  diatriet  of  Oewegatchie : 

Collector 

Depaty  onllector  and  inspector 

Deputy  collector,  inA|)ector.  and  derk 

DepntT  collector  and  inspector 

Do 

Do - - 

Do 

Do 

Do 

Inspector 

Do 

Depaty  collector  and  inspector 


Total 


Ptti  of  Oswego,  district  of  Oswego : 

Collector 

Depaty  collector 

Depaty  collector  and  cashier. . . . 

Depaty  collector  snd  clerk 

Depaty  collector 

Depnty  collector  and  clerk 

Chief  inspector 

Depaty  collector  and  inspector  . 

Depaty  collector 

IniqMctor 

6«ieral  storekeeper 

Storekeeper 

Storekeeper 


Total 


hvt  of  Patchogae: 

Snrveyor  

Fori  of  Port  Jeflerson : 

Swrvey  or 

Port  of  Plattsharg,  district  of  Champlain : 

Collector 

Deputy  collector  and  inspector 

Deputy  collector  and  clerk 

Depaty  collector  and  inspector 

Do 

Do 

Do 

Do ^ 

Do 

Do 

Inspeotor 


Total 


Ptitof  Bochester,  district  of  Genesee: 

Collector 

Deputy  colleeior  and  clerk 

Do , 

Do 

Deputy  collActor  and  inapector 

Do 


JTo. 


32 


30 


1 
1 
1 
1 
1 
1 
1 
5 
1 
5 
1 
3 
2 


24 


1 
1 
1 
1 
2 
2 
0 
1 
2 
9 
1 


Compensation. 


Per  diem. 


27 


Per  annum. 


$1 
1 
1 

1 


,400.00 
,200.00 
,200.00 
,000.00 
840.00 
840.00 
840.00 
720.00 
660.00 
360.00 


*$4.00 
3.00 
«4.00 
3.00 
2.60 
1.66 


3.25 
t8.00 


t3.00 


*2.80 
:2.60 


•3.00 
3.00 
8.00 


3,500.00 
1.600.00 
1,400.00 
1,200.00 
1,000.00 
800.00 
600.00 


2,600.00 
1.800.00 
1,500.00 
1,200.00 
1,200.00 
1,000.00 


900.00 

♦i'ioo'oo 


Aggregvte. 


300.00 

300.00 

2,500.00 

2,  (KX).  00 

1,800.00 

1, 700. 00 

1,200.00 

900.00 

800.00 

600.00 


4.00 


8,300 
1,800 
1,400 
1,300 
1.200 


*  Reimbursable  to  the  Government. 

t  For  navigation  season,  7  months. 

;  Far  navigation  ssiiun,  7  months j  reimbofiahla  to  the  QorenuMOli 


$1,400;  00 

8,600.00 

2,400.00 

1,000.00 

2,520.00 

840.00 

840.00 

720.00 

660.00 

360.00 


00,800.00 


3,500.00 

1,600.00 

1,400.00 

2,400.00 

1,000.00 

800.00 

1,200.00 

1,460.00 

0, 570. 00 

1,460,00 

1,006.00 

912.50 

602.26 


22,999.76 


2,500.00 
1,800.00 
1,500.00 
1,200.00 
1,200.00 
1,000.00 
1, 186. 26 
3,106.00 
000.00 
3,196.00 
1.100.00 
2,737.50 
1,066.00 


22,578.75 


300.00 

800.00 

2,500.00 
2,000.00 
1, 800. 00 
1,700,00 
2,400.00 
1,800.00 
4,800.00 
600.00 
2,100.00 
9,865.00 
1.095.00 


80,740.00 


8,300.00 
1,800.00 
1,400.00 
1,300.00 
1,200.00 
1460.00 
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Etiinuite  of  expeMtn  for  oolleoi\n§  ike  rwet^ue  from  euBtofM  for  ike  fUoaX  year  e»dim§  Jwm 

Sb,  1S9S,  fio.--Continued. 


Deaignation. 


NBW  TOBK— oontinaed. 

Port  of  Rochester,  district  of  Genesee— Continued. 

I>eputy  oollectorMid  clerk 

Do 

Deputy  collector  and  inspector 

Inspector 

Storekeeper 

Storekeeper,  opener,  and  packer 

Deputy  collector  and  inspector 

Inspector 

Scmbber  and  cleaner 


Total 


Port  of  Sag  Harbor,  district  of  Sag  Harbor: 

Colleotdr 

Port  of  Suspension  Bridge,  district  of  Niagara: 

Collector 

Deputy  collector  and  clerk 

Do 

Do 

Do 

Deputy  collector  and  cashier 

■     Deputy  collector  and  inspector 

Messenger 

Deputy  collector  and  inspector 

Do 

Do 

Dennty  collector 

Deputy  collector,  inspector,  and  storekeeper 

Storekeeper # 

Inspector 

Inspectress 


Ttotal 


NBW  JBBSKT. 


Port  of  Bridgeton,  district  of  Bridgeton : 

Collector 

Deputy  collector  and  inspector 


Total 


Port  of  Burlington,  district  of  Burlington: 
Collector 


Port  of  yewark,  district  of  Newark: 

Collector 

Deputy  collector  and  inspector  . . . 
Storekeeper 


Total 


Port  of  Perth  Amboy,  district  of  Perth  Amboy: 

Collector 

Deputy  collector 

Inspector  and  clerk 

Deputy  collector  and  inspector 

Inspector 

Storekeeper 

Boatman  and  Janitor 


ToUl 


Port  of  Somers  Point,  district  of  Great  Egg  Harbor: 

Collector 

Deputy  collect  or 


Total 


Port  of  Tnckerton,  district  of  Little  Egg  Harbor: 
Collector 


No. 


1 

1 
1 
1 
1 
1 
4 
1 
1 


18 


1 
1 
1 
1 
1 
1 
1 
1 
1 
24 
5 
1 
1 
1 
3 
1 


Compensation. 


Per  diem. 


45 


1 
2 


1 
1 
1 


1 
1 
1 
1 
3 
1 
1 


1 
1 


13.85 
3.00 

•3.00 
8.00 


•3.00 
•3.00 


400 

3.00 

•3.00 

t3.00 

13.00 


^00 
2.00 


18.00 


3.00 
3.00 


1.50 


Per  annum. 


t$300 
660 


130 


4,000 
2,600 
l.SOO 
1,400 
1.200 
1,400 
1.450 
000 


tl,400 


800.00 
120.00 


100.00 


1.200.00 
1,200.00 


3,000.00 

1,200.00 

840.00 


fOOOiOO 


300.00 
500.00 


300.00 


Aggregate. 


$1,405.25 

1.005.00 

630.00 

1,095.00 

300.00 

SS0.00 

2,566.00 

630.00 

120.00 


18.850.25 


500.00 

4,000.00 
2.500.00 
1.500.00 
1.400.00 
1,200.00 
1,400.00 
1,450.00 

600.00 
1^460.00 
26,280.00 
3,106u00 
1,005.00 
1,005.00 
1,400.00 
2,566.00 

730.00 


51,861.00 


800.00 
240.00 


1,040.00 


100.00 


1,200.00 
1,200.00 
1,006.00 


8,486.00 


8,000.00 

1,200.00 

840.00 

1,006.00 

8,285.00 

600.00 

547.50 


10,567.50 


300.00 
500.00 


800.00 


800.00 


•  Nayigation  season,  seyen  months. 

tBeimbursable  to  the  Goyemment. 

1|2  reimbursable  from  Noyember  1  to  February  28,  and  (1  from  Harbh  1  to  October  Si. 

(Nayigation  season,  7  months,  reimbanabla  to  this  Goyemmenk 
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StUmuie  of  expenses  fffr  collecHwg  ike  revenue  from  euetomefor  ikejieoal  year  ending  June 

SO,  189Sf  etc* — Continued. 


I)e«ignaUoii. 


nEJUIHfLVAlflA. 


Fisri  of  Srie,  district  of  Erie: 


Deputy  euUecior  and  inspeotor 
Inspetrtor 


Total 


of  Philadelpbia,  district  of  Philadelphia: 
G«ril«ctor*8  office. 

Collector 

Pepaty  collector 

Assistant  collector  (Camden,  N.  J.) 

Depatj  collector  and  cashier 

Aaditor 

Assistant  aaditmr 

Assistant  cashier  and  clerk 

Assistant  cashier 

Chief  of  dlTision 

Chief  of  warehonses  and  warehonse  aoconnts. 

Secretary  and  confidential  olerlL 

Clerks 

Do 

Do 

Inspector 

Depaty  collector  (Chester,  Pa.) 

Clerk 

Assistant  ganger 

Storekeeper 

Captain  of  aarveyor*s  watchmen 

Inqiector 

Assislant  weighers 

Do 


Searcher 

Stenciler 

Foreman  of  weigher's  laborers. 

Kight  watchman 

Watchman 

Do 

Do 

Snnreyor'a  watchman 


Do. 

Do 

Carpenter 

SffiS^:::::::: 

Heasnrer's  laborer 
Ganger's  Isborer. . . 


Do 

Do 

Skilled  laborer 

Watchman  and  storekeeper. 
Clerk 


Total 


VaraleAee: 

Ifaval  officer 

Depaty  naral  officer , 

Chief  clerk 

Clerk  and  deptfty  naval  officer  . . . 

Clerk 

Do 

Conildential  elerk  and  secretary 
Clerk :. 


Totid 


yo. 


1 
1 
1 


3 


1 

1 
1 
1 
1 

1 
1 
1 

4 
1 
1 
4 
6 

11 
2 
1 

11 
1 
4 
1 

m 
le 

8 
2 
1 
1 
1 
1 
8 
2 
4 

42 
5 
2 
7 
1 
1 
1 
1 
1 
1 

17 
4 

10 
1 
1 


Compensation. 


256 


13 


Per  diem. 


'13.00 


4.00 


8.6a 
8.50 


:6.00 


Per annum. 


$1,200.00 
1,400.00 


8,000.00 
3,000.00 
1.500.00 
3.000.00 
4,600.00 
2,500.00 
2.500.00 
2,000.00 
2,000.00 
2,000.00 
2.000.00 
1,800.00 
1,000.00 
1. 400. 00 

"i'ioo.'oo' 

1,200.00 

1,200.00 

tl,200.00 


Aggregate. 


1.100.00 


875.00 
840.00 
840.00 
840.00 
840.00 
840.00 
720.00 
800.00 
840.00 
840.00 
720.00 
800.00 
875.00 
840.00 
720.00 
840.00 
840.00 
840.00 
700.00 
000.00 
720.00 
600.00 
(50. 00 


6.000.00 
2,600.00 
2,000.00 
1,600.00 
1.400.00 
1,200.00 
1.200.00 
900.00 
840.00 


*  Narigation  season,  seven  months. 

f  Beimrarsable  to  the  Qovemment. 

tM  per  diem  when  employed,  not  to  exceed  $1,100  per 

%Par  month  and  reimboiMble  to  the  Qoremmoit. 


$1,900.00 

1,400.00 

'  630.00 


3.238.00 


8.000.00 

3,000.00 

1,500.00 

8,000.00 

4.500.00 

2,500.00 

4  2, 500. 00 

2,000.00 

8,000.00 

2,000.00 

2,000.00 

7,200.00 

0,600.00 

15,400.00 

2,020.00 

1,400.00 

13, 20O.  00 

1,200.00 

1,200.00 

1,277.50 

85,502.60 

17,600.00 

8,800.00 

1,750.00 

840.00 

840.00 

840.00 

840.00 

2,520.00 

1,440.00 

2,400.00 

36,280.00 

4,200.00 

1, 440. 00 

4,200.00 

875.00 

840.00 

720.00 

840.00 

840.00 

840.00 

11,900.00 

2,400.00 

7.200.00 

600.00 

600.00 


292,235.00 


6,000.00 
2,600.00 
2,000.00 
1,600.00 
2, 800. 00 
2.400.00 
1,200.00 
2,700.00 
840.00 


21,040.00 
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M$timaU  of  eacpen$e$/or  oollfoting  the  revenue  from  autamefar  ihejleeal  ffear  emdmg  Jwm 

SO,  1S9S,  eto.— Continaed. 


DesigDAtlon. 


raNNBTLVAiriA— «<miina«d. 

Port  of  Philadelphia,  district  of  Phfladelphia-Cont'd. 
Snrreyor's  office : 

Surveyor 

Deputy  8nrve3'or 

Chief  cleric 

Clerk 

Do 

HeeaenKer 

Do 


Total 


Appraiaer*8  olDce: 

A  ppralser 

Asnistnnt  appraiaer 

Chief  clerk 

Examiner 

Do 

Do 

Do 

Do 

Sxaminer  of  drugs 

Clerk 

Confidential  clerk 

Receiving  clerk 

Assistant  sugar  sampler. 
Sampler 

Do 

Foreman  of  laborers : 

Watchman 

Messenger 

Laborer 


Collector's  offloe  . 

Karal  office 

Surveyor's  office. 
Appraiser's  office 


Total 

BeeapituUttion. 


Total 


Port  of  Pittsburg,  district  of  Pittsburg: 

Sur>'eyor 

DeputV  surveyor  and  clerk 

Do *. 

Clerk 

Messenger 

Inspector  and  examiner 

Inspectors 

Deputy  surveyor 

Storekeeper 

Do 


Total 


DKLAWABB. 

Port  of  Wilmington,  district  of  Delaware: 

Collector 

Deputy  collector,  inspector,  and  cltvk 

Deputy  collector 

Boatman 

Deputy  collector  and  inspector 

Deputy  collector,  inspector,  weigher,  ganger,  and 

measurer , 

Deputy  collector  and  inspector , 


Total 


MABTLAXD. 

Port  of  Annapolis,  district  of  Annapolis: 

Collector 

Deputy  collector,  inspector,  and  clerk 


Total 

*B«iBbiiXMble  to  the  GoT«nim«ai. 


No. 


1 
2 


Compensation. 


Per  diem. 


8 


1 
2 
1 
1 
1 
6 
2 
2 
1 
2 
1 
1 
9 
1 
9 
1 
1 
1 
15 


58 


1 
1 
1 
1 
1 
1 
3 
1 
1 
1 


12 


1 
1 
1 
5 
1 

1 
1 


11 


1 

1 


Per  annum. 


15,000.00 
2,600.00 
2,000.00 
1,400.00 
1,200.00 
840.00 
720.00 


$4.00 
3.00 
3.00 
3.00 

M.50 


2,75 

2.75 
1.65 


8,000.00 

2,500.00 

2,000.00 

2,000.00 

1,650.00 

1, 603. 00 

1, 5'X).  00 

1, 400. 00 

1,000.00 

1. 200. 00 

1,200.00 

840.00 

810.00 

840.00 

800.00 

800.00 

800.00 

740.00 

700.00 


5,000.00 
1.800.00 
1.200.00 
1.100.00 
600.00 


1, 700. 00 

1,600.00 

500.00 

300.00 


600.00 

tso.oo 


$5,000.00 
5,000.00 
2,000.00 
1,400.00 
1,300.00 
MO.  00 
720.00 


16,160.00 


8,000.00 

6,000.00 

2,000.00 

2,000.00 

1,650.00 

9,600.00 

3,000.00 

2,800.00 

1.000.00 

2,400.00 

1,200.00 

840.00 

7.290.00 

840.00 

7,200.00 

800.00 

800.00 

740.00 

10,500.00 


«2,660.00 


292.235.00 
21. 040. 00 
16.160.00 
62.660.00 


392,006.00 


5,000.00 
1.800.00 
1,200.00 
1, 100. 00 

000.00 
1.460.00 
3,285.00 
1,005.00 
1,005.00 

547.50 


17, 182. 50 


1,700.00 
1,600.00 
500.00 
1,500.00 
1,003.75 

1,003.75 
602.25 


7,909.75 


600.00 
600.00 


1,109.00 


tParBwntlu 
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Almato  of  eitpemus  for  oolleoHng  the  revenue  from  oMiomefor  the  fiscal  pear  ending  June 

SO,  1893,  etc.— -Continaed. 


Decigiuition. 


HABTLANi><-oontiiiaed. 

Port  of  Baltimore,  district  of  Baltimore: 
Collector'a  offioe— 

Collector - 

Appmiaer 

Deputy  collector 

CaahJer 

Asaiatant  cashier 

Anditor 

Aaaiatant  auditor 

Clerk 

Do 

Do 

Do 

Do 

Clerk  and  atorekeeper 

Examiner 

Do 

Do 

Bond  and  record  clerk 

Inapector 

Captain  of  night  inapeotors 

Night  inapector 

Engineer 

Aasiatant  weigher  and  acting  ganger. 

Aasiatant  weigher 

Storekeeper 

Do 

PriTate  iecretary 


Captain  of  nlffht  watch 

Keeper  of  acaiearoom 

^reman 

Female  examiner 

Watchman 

Foreman  of  porters 

Porter ,.. 

Boatman  on  steam  laoneh 

Do 

Do 

Mesaengers 

Sampler 

Laborer 

Do 

Do 

Do 

Foreman  of  laborers 

lieasenger 

Aaiiiatant  weigher  for  night  daty. 
Storekeeper 


No. 


86 


Total 


Compensation. 


Per  diem. 


$8.60 
8.50 
8.00 


f«0.00 
H5.00 
t40.00 


too.  00 
L75 


to.  00 


Per  annum. 


180 


KaTalofllce: 

NaTBl  officer 

Deputy  naTal  officer 
Clerk 

Do 

Do 

ICessenger 


Total 


Snrreyor's  office: 

Sorreyor 

Deputy  surveyor 
Private  secretary 

Clerk 

Messenger 

Do 


1 
1 
2 
3 
1 
1 


0 


Total 


1 
1 
1 
] 
2 
1 


$7,000.00 
3,000.00 
3,000.00 
2,600.00 
1,800.00 
2,500.00 
1,800.00 
1,800.00 
1,600.00 
1,400.00 
1,200.00 
800.00 
1,800,00 
1,800.00 
1,400.00 
1,600.00 
1,600.00 


-A^«P*g*te. 


1,200.00 

1, 300. 00 

1,200.00 

•1,200.00 

1,200.00 

900.00 

900.00 

875.00 

660.00 

1,005.00 

600.00 

840.00 

820.00 

820.00 


720.00 
875.00 
840.00 
720.00 


840.00 
840.00 


»840.00 


6,000.00 
2,600.00 
1,600.00 
1,400.00 
1,200.00 
840.00 


4,500.00 
2, 500. 00 
1,600.00 
1,200.00 
840.00 
720.00 


^Beimbnrsable  to  the  Gkivemment.  tPer  month. 

X^  per  diem  when  employed,  not  to  exceed  $840  per  annum. 


$7,000.00 

3,000.00 

6,000.00 

2,500.00 

1,800.00 

2,500.00 

1,800.00 

10, 800. 00 

0,600.00 

11,200.00 

8,400.00 

X,  600. 00 

1,800.00 

3,600.00 

2,800.00 

1,600.00 

1,600.00 

44,712.50 

1,277.50 

25,185.00 

1,200.00 

1,300.00 

13, 200. 00 

7,200.00 

1,200.00 

900.00 

900.00 

875.00 

660.00 

1,095.00 

600.00 

3, 360. 00 

820.00 

2,460.00 

720.00 

1,080  00 

480  00 

6,480.00 

•      875.00 

6,040.00 

2,880.00 

2,880.00 

6,110.00 

840.00 

840.00 

840.00 

3,360.00 


215, 97a  00 


5,000.00 
2,500.00 
3,200.00 
4,200.00 
1,200.00 
840.00 


16, 940. 00 


4,500.00 
2, 500.  00 
1,600.00 
1, 200. 00 
1,680.00 
720.00 


12, 200. 00 


p.  Ex.  99- 
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EXPENSES  OF  COLLECTING  CUSTOMS  REVENUE. 


Eatimatf  of  espeuies  for  collecting  the  revenue  from  ctutonufor  the  fiscal  year  ending  Juime 

SO,  189S,  etc, — Continued. 


DeaignaliiMi. 


No. 


Collertor'B  officn 
Naval  oftiro.    — 
Snrveyor's  office 


MABTLAND— continued. 
JUeapUxdaHon. 


ToUl 


Port  of  Crisfield,  eautem  district. 

Collector 

Deputy  collector,  inspector,  and  clerk 


Total 

DISTRICT  or  COLUMBU. 

Port  of  Georgetown,  District  of  Georgetown: 

Collector 

Deputv  collector  and  in8i>ectQr 

l>o 

Do 


Inspector  and  clerk 
Janitor 


Totol 


VUtGINIA. 

Port  of  Alexandria,  district  of  Alexandria: 

Collector 

Deputy  collector  and  inspector 


Total 


Port  of  Cape  Charles  City,  district  of  Cherrystone: 

Collector 

Deputy  collector 

Deputy  coUector,  inspector,,  and  boatman 


Total 


Port  of  Norfolk,  district  of  Norfolk  and  Portsmouth: 

Collector 

Deputy  collector 

Entr>' clerk  and  cashier 

Marine  clerk 

Watchman 

Inspector 

Do 

Boatman 

Do 


Total 


Port  ol  Newport  News,  district  of  Newport  News : 

Collector 

Deputy  coll»'«etor  and  inspector 

Deputy  c<»llector 

XDspe<'tor  an<l  clerk 

luHpector,  weigher,  and  ganger 

Inspector 

Boatman  and  janitor 

Do 

Boatman 


Compensation. 


Per  diem. 


Per  annnm. 


1 
1 


2 


1 
1 
1 
1 
1 
1 


1 
1 


1 
1 
1 


10 


1 
1 
1 
1 
1 
2 
1 
1 
2 


Total I      11 


Port  of  PeterHlnirg,  district  of  Petermbnrg: 
Collector 


Port  of  Kifhmond.  dintrirt  of  Kichmond: 

Collecf  or 

Deputy  follertor.  inHpector,  and  rlork 

Inspeitor  and  rh-rk 

liiHiMMtor.  Weigher,  gauger.  and  nieajiurer 

In8|K)ctor 

Deputy  eolle<"tor  and  iu«p<Mtor 

Boatman 


ToUl 


*  Per  month. 


•175.00 


$2,500.00 


4.00 

3.50 

8.00 

*00.00 


4.00 

3.00 

•40.00 

•30.00 


8,000.00 
1,800.00 


300,00 
1,200.00 


300.00 
900.00 
480.00 


3, 000. 00 
1,600.00 
1,300.00 
1, 3(K).  00 
720.00 


3.00 
3.00 
3.00 


•35.00 
•35.00 


3, 000.  CO 

1,460.00 

600.00 


420.00 


100.00 


I 


$215,070.00 
18,940.00 
12,200.00 


245.110.00 


9,500.00 
900.00 


3,400.00 


3,000.00 
1,800.00 
1,466.00 
1,277.50 
1,095.00 
720.00 


0,352.50 


300.00 
1,200.00 


1,500.00 


300.00 
900.00 
480.00 


1, 68U.  00 


0,000.00 

1,600.00 

1,300  00 

1,300.00 

720.00 

1,460.00 

2, 190. 00 

480.00 

300.00 


12,410.00 


3,000.00 

1,46a  00 

600.00 

1, 095. 00 

1, 005. 00 

2. 190. 00 

420.00 

420.00 

840.00 


11, 120. 00 


100.00 


^,  000. 00 
1,200,00 

1,000.00 

1,200.00 

- 

.3.00 
3.  00 
3.00 
2.00 
♦35.00 

1,095.00 
1,095.00 



1,095.00 

...••«. 

730.00 

420.00 

7 

6,635.00 

-■'••' 

EXPENSES  OF  COLLECnNG  CUSTOMS   REVENUE. 
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Eaimate  of  expemseafor  collecting  iKe  rcvennefrom  eu$tam$for  ikeJUcdl  year  muling  Jwne 

SO,  1893,  0i»— Continaed. 


BesigiiAtlon. 


Ka 


OomiMiuatioiL 


Por  diOBB. 


Per  aanmii. 


Aggregste. 


YmoiNiA— oontdnnad. 

Port  of  Tappahannock,  diaMot  of  Tappahannook; 

Collector 

Depaty  coUeotor 


Total 


WESTYIBOINXA. 


Port  of  Wlieeling,  district  of  New  Orleaaa : 

Sanreyor 

Depaty  sarreyor 


Total 


IfOBTH  CABOUDTA. 

Port  of  Beaufort,  district  of  Boanfort: 
CoUector  


Port  of  Edenton,  district  of  Albemarle : 

Collector 

Depaty  collector  and  inspector 


Total 


Port  of  Kew  Berne,  district  of  Pamlieo : 

Collector 

DepQ^  collector  and  inspector 

MeMenger 

Depaty  c4>llectoz  and  inspector 


Total 


Port  of  Wilmington,  district  of  Wilmington : 

CoUector 

Depaty  collector 

Deputy  ooUeotor  and  chief  inspector 

Clerk 

latpector 

Bowman 


Total 


SOUTH  CABOUHA. 


Ptti  of  Beaufort,  distriet  at  Beanfort : 

Collector 

Depaty  collector  and  inspector  . . . 

Bnetmsn 

Do 


Total 


^  of  Charleston,  district  of  Charleeton : 

Collector 

Deputy  collector  and  dmrk 

^PR^' collector 

Chief  inspector 

Istpector 

Clerk 

Ss?*^ 

'Mstiium 


Total 


f?(,^**ff»*<"n»»  district  of  Georgetown:. 

gueetor , 

''•Poty  collector 


Total 


H.  Ex.  11- 


*Per  montii 


1 

1 


1 

1 


2 


1 
1 
1 
1 
1 


1 

1 
1 
1 
2 

4 


10 


1 
1 
1 
1 
3 


1 
1 
2 

11 

!! 

li 
2 


12 


1 
1 


2 


$600.00 
200.00 


600.00 
800.00 


1,200.00 


1,200.00 
720.00 


1,600.00 
900.00 
600.00 
240.00 


ILOO 


3.00 


8,000.00 
1,800.00 
1,600.00 
1,000.00 


420.00 


3.00 

2.60 

*80.00 

*25.00 


1,800.00 


•f 


4.00 
8.00 


*40.00 


2,000.00 
2,000.00 
1,600.00 


1,600.00 
730.00 


400.00 
600.00 


1600.00 

200.00 


700.00 


600.00 
800.00 


1,400.00 


1,900.00 


1,200.00 
720.00 


1,020.00 


1,600.00 
900.00 
600.00 
240.00 
866.00 


3,605.00 


3.000.00 
1,800.00 
1,600.00 
1,000.00 
2,190.00 
1,680.00 


11,270.00 


1,800.00 

1,096.00 

012.60 

360.00 

900.00 


6,067.50 


2,000.00 
2.000.00 
3,000.00 
1,460.00 
3,285.00 
1,600.00 
730.00 
960.00 


14,935.00 


400.00 
600.00 


1,000.00 
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EXPENSES  OP   COLLECTING   CUSTOMS   REVENUE. 


EstmaU  of  txpeMMfar  oolleoHng  the  reo&nuefrom  <m$tam$for  tkeJUcal  year  ending  Junt 

SO,  189S,  eto.— Oontmned. 


DesigiiAtlon. 


GIOBOIl.. 

Port  of  Atlimta,  district  of  AtlimtA: 

Snryeyor 

Depnty  anryeyor 


Total 


Port  of  Bmnswick,  district  of  Bnuuwiok : 

Collector 

Depaty  oolleotor 

Depnty  collector  sad  inspector 

Inspector 

BoswnMi • 


Totid 


Port  of  St.  Mwyt,  district  of  St.  ICsiys : 

Collector 

Depaty  collector  and  inspector 


Totid 


Port  of  SavMUUili,  district  of  Sttvannah : 

CoUector 

Deputy  collector 

Depu^  collector  and  clerk 

Clerk 

Messenger 

Depaty  collector  and  inspector 

Inspector 

Bofttmanon  steam  launch 

Boatman 

Storekeeper 


Total 


PLOUDA. 


Port  of  Apalacbioola,  district  of  Apalachioola: 

CoUector 

Deputy  collector 

Inspector 

Messenger 


Total 


Port  of  Cedar  Keys,  district  of  St  Msrks : 

Collector 

Depaty  collector  and  inspector 

Inspector 


Total 


Port  of  Femandina,  district  of  Femandina: 

Collector 

Depaty  collector,  inspector,  weigher,  and  ganger., 
Boatman 


Total 


Port  of  Jacksonville,  district  of  St  Johns : 

CoUector 

Depaty  coUector  and  inspector 

Inspector,  weigher,  and  ganger 

Messenger 


Total 


Port  of  Key  West,  district  of  Key  West 

CoUector 

Depaty  collector  snd  clerk 

Inspector 

Lesf-tohaoco  examiner  and  clerk  — 

Clerk 

Do 

*  Per  month. 


Na 


1 
1 


2 


T 


Per  diem. 


1 
1 
1 
1 
1 


1 
1 


1 
1 
1 
2 

1 
1 
2 
8 
1 
2 


16 


1 
1 
1 
1 


1 
2 
1 


1 
1 
1 


8 


1 
1 
1 
1 


1 
1 
1 
2 
1 
2 
8 


Per  annum. 


$1,200.00 
000.00 


$8.00 
8.00 


8,000.00 
1,000.00 


800.00 


700.00 
700.00  I 


6,000.00 
2,000.00 
1,500.00 
1,500.00 
720.00 


4.00 

8.00 

*50.00 

*30.00 


8.00 
2.00 


3.00 
1.35 


1,100.00 


1,200.00 


150.00 


.1 


000.00 


8.00 
*25.00 


800.00 


4.00 
75.00 
25.00 


to.  00 


2,500.00 


4,500.00 
2,500,00 
1,800.00 


1,500.00 
1,400.00 
1,200.00 


t  Belmborsahle  to  the  Goyemment. 


$1,200.00 
000.00 


1,800.00 


8,000.00 
1,000.00 
1,005.00 
1,006.00 
300.00 


7.000.00 


700.00 

7oaoo 


1,400.00 


6,000.00 
2,000.00 
1,500.00 
3,000.00 

720.00 
1,400.00 
2,190.00 
1,800.00 

860.00 
2,200.00 


21,280.00 


1,200.00 

1,005.00 

730.00 

150.00 


8,175.00 


600.00 

2,190.00 

492.75 


8,282.75 


1,800.00 

1,005.00 

300.00 


3,105.00 


2,500.00 

1,460.00 

900.00 

800.00 


6,160.00 


4,600.00 
2,500.00 
1,800.00 
4,380.00 
1,600.00 
2,800.00 
8,600.00 


EXPEK8E8  OF  COIXECTmO  CUSTOMS  REVENUE. 
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£9iimaU  of  expen$e»  far  oolleeHng  the  rewnme  from  oMtomi  for  ike  fl$eal  year  ending  Jmme 

SOf  1893,  etc. — Continued. 


BesijnifttioiL 


noBiDA— coBtinaed. 

Port  of  Key  West,  district  of  Key  West-^Continaod. 

Storekeepcnr 

M esuten^eer  and  clerk 

Storekeeper 

Wstchmiui 

Janitor 

Bofttnum 

Depatv  oollaetor  ftod  examiner *. 

Chief  tnnpector 

Inspector 

Chief  night  inspector 

Night  inspector 

BepoW  collector  and  inspector 

Aesistant  storekeeper 


Totsl 


Port  of  Pensaeola,  district  of  Penssoola: 

Collector 

Deputy  collector 

Deputy  ooUeetor  and  clerk 

Clerk 


Inspector 

I7iKOt  watchman 

Pifot  on  steam  launch 

Fireman  on  ateam  Uuinoh. 


Total 


fart  of  St  Augnstine,  district  of  St.  Augustine : 

Collector 

Depnty  collector  and  inspector 

Inspector 


Total 


fort  of  Tampa,  district  of  Tampa : 

Collector 

Depnty  collector  and  elerk 

Inspector  and  acting  appraiser. 

Inspector  and  clerk 

Depnty  coUeetor  and  olerk 

Inspector 

Storekeeper 

Deputy  collector  and  inspector. 
Boatman 


Total 

AT.ABAMi. 

fort  of  MobUe,  district  of  MoUle: 

CoQector 

Depnty  collector  sad  cashier 

Depnty  collector,  inspector,  snd  dark. 

Messenger 

Acting  storekeeper  and  appraiser 

Inspector 

Bostmsn , 


Total 


1II8BI8BIPPI. 

^ort  of  Natches,  district  of  Natchex : 
Collector 


^vi  of  Shieldsboro,  district  of  Pearl  Birer : 

CoUeotor 

Deputy  collector  and  inspector 

Inspector 

Boatman  sad  depnty  collector 


ToUl 


Ka 


87 


1 
1 
1 
1 

1 
4 
2 
1 
1 
2 


15 


1 
1 
1 


8 


18 


1 
1 
1 
1 
1 
4 
2 


11 


1 
2 
1 
1 


Compensation. 


Per  diem. 


Per  annum. 


$8.60 
3.00 
8.00 
2.0O 
2.00 
1.50 


t80.00 


8.00 
2.00 


2.00 


4.00 
8.00 
8.00 
3.00 
•3.00 
1.50 


*«1,400.00 
900.00 
*1,200.00 
780.00 
000.00 
400.00 
1,400.00 


*000.00 
800.00 


8,000.00 
1,000.00 
1,200.00 
1,000.00 
000.00 


t50.00 
t46.00 
t85.00 


500.00 
480.00 


3,000.00 
1,500.00 


3.50 
2.50 


420.00 


8,000.00 

1,000.00 

1,400.00 

450.00 


480.00 


600.00 


8.00 
8.00 

:8.oo 


2,500.00 


:1. 


11.400.00 

800.00 

1,200.00 

780.00 

000.00 

1,000.00 

1,400.00 

1,277.80 

6,570.00 

1,086.00 

2,787.50 

780.00 

547.50 

600.00 

800.00 

800.00 


48.127.50 


8,000.00 

1,600.00 

1,200.00 

1,000.00 

600.00 

4,880.00 

1,460.00 

600.00 

640.00 

840.00 


15,220.00 


500.00 

480.00 
780.00 


1,710.00 


8,000.00 
1,600.00 
1,460.00 
1,005.00 
1,006.00 
4,880.00 
1,086.00 
547.50- 
840.00 


15,012.50 


8,000.00 
1,000.00 
1,400.00 

450.00 
1,277.50 
8,650.00 

860.00 


12,887.50 


600.00 


2,600.00 
2,100.00 
1,005.00 
1,006.00 


6,8tt.«^ 


*Ssimbnraable  to  the  Oorenuaeat         fPer  maath.  |iiialiides  expenaeo  of  bottt  hire. 
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EXPENSES   OF   COLLECTING  CUSTOMS   REVENUE. 


Sitimate  of  expenaeifor  colleeUng  the  revemiefrom  ciuiam$for  iheJUoal  fear  emdMtg  June 

SO,  2893f  eto.--Gontinaed. 


De>1gnfttlfln. 


No. 


Compeiisa>tlon. 


Per  diem.  Per  annum. 


Aggregate. 


Mnsisappi— oontinned. 

Port  of  VlckAbarg,  district  of  Viokaborg; 
Collector 


1600.00 


XiOUISIANA. 

Port  of  Braahear,  diatrict  of  Teche : 

Collector 

Deputy  oolleotor  and  inapeotor. . 


1 

a 


$8.00 


1,200.00 


Total 


8 


Port  of  New  Orleana,  diatriot  of  New  Orleaaa : 
Collector's  office  : 

Collector 

Appraiser 

Assistant  appraiaer 

Deputy  collector 

Caahier 

Corresponding  derk  and  stenographer 

Auditor 

Clerk 

Weigher 

Sxaminer 

Assistant  caahiqr  of  the  collector 

Clerk 

Bxaminer 

Ganger 

Storekeeper 

Prirato  secretary 

Clerk,  acting  deputy  collector,  and  immigrant 

inapector 

Clerk 

Do 

Bxaminer 

Assistant  weigher 

Examiner  of  ami 


jfixamineroi  amfrs , 

Acting  depntv  collector  and  inapector . . 
Captain  night  inapectora  and  inapector. 


Inspector. 

Captain  of  night  watoh 

Packer *. 

Opener  and  packer , 

Chief  laborer 

Clerk , 

Sampler 

2;>ener  and  packer i. 
easenger , 

Assistant  storekeeper 

Inspector 

Night  inspector 

Boatman 

Laborer 

Inspectress 


8.00 
8.00 


7,000.00 
8,000.00 
2,600.00 
8,000.00 
2,600.00 
2,500.00 
2,600.00 
1,800.00 
2,000.00 
1,800.00 
1,000.00 
1,000.00 
1,000.00 
1,600.00 
1,400.00 
1,400.00 

1,400.00 
1,400.00 
1,200.00 
1,200.00 
1,200.00 
1,000.00 
1,200.00 


880.00 
860.00 
860.00 
800.00 
800.00 
750.00 
720.00 
750,00 
000.00 


*2.26 
2.26 
2.26 


000.00 
600.00 


2.00 


Total 


106 


Naval  office : 

Naval  officer 

Deputy  naval  officer 
Clerk. 

Do 

Do 

Do 

Heaaenger 


1 
1 
1 
2 
1 
1 
1 


Total 


8 


5,000.00 
2.500.00 
1.800.00 
1,600.00 
1,400.00 
840.00 
600.00 


Surveyor's  office : 

Surveyor 

Deputy  surveyor 

Clerk 

Do 

Messenger 


Total 


1 
1 

1 
1 
3 


8,500.00 
2,500.00 
1,000.00 
1,400.00 
600.00 


$600.00 


1,200.00 
2.180  00 


8,880.00 


7,000.00 
8,000.00 
6,000.00 
0,000.00 
2,600.00 
2,500.00 
2,600.00 
1,800.00 
2,000.00 
8,000.00 
1,000.00 
8,400.00 
1,000.00 
1,100.00 
2,920.00 
1,400.00 

1,400.00 

14,000.00 

8.400.00 

1.200.00 

0,000.00 

1,000.00 

1,200.00 

1,086.00 

15, 88a  00 

880.00 

860.00 

850.00 

800.00 

7,200.00 

750.00 

2,100.00 

750.00 

8,000.00 

4,027.50 

15,003.75 

13,140.00 

1,800.00 

18.000.00 

780.00 


178,640.25 


6,000.00 
2,500.00 
1.800.00 
3,200.00 
1,400.00 
840.00 
000.00 


15,340.00 


8,500.00 
2.500.00 
1,000.00 
1,400.00 
1,800.00 


10,800.00 


*  Beimburaable  to  the  GtoYenunant. 
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Eatimateof  ejepenses  for  colleeting  the  revenue  from  customs  for  the  fiscal  year  ending  June 

30,  1893,  ete.— Continued. 


Designation. 


louisulNA— oontinned. 
ReeapUvJUUion, 


Collector'a  office 

Naval  office 

Surveyor's  office 


Total 


TBZA8. 


Port  of  BrownsTille,  dUatriot  of  Braxoe  de  Santiago: 

Collector 

Deputy  collector  and  caAhier 

Deputy  collector,  chief  clerk,  and  bookkeeper. . . 

Deputy  collector  and  inspector 

Deputy  collector  and  clerk 

lieseenger 

Deputy  collector  and  inspector 

Inspector 

Mounted  inspector 

Mounted  inspector  and  boarding  officer 

Mounted  inspector  aud  deputy  collector 

Inapectreas 


No. 


Compensation. 


Per  diem.   Per  annum 


Total 


Port  of  Corpus  Christie  district  of  Corpus  Christi : 

Collector 

Depnt}'  collector  and  inHpcotor 

Deputy  col  lector,  inspector,  and  clerk 

Assayer  of  ores 

Deputy  collector 

Clerk  aud  inspector 

Do 

Inapector 

Do 

Do 

Mounted  inspector 

Night  inspector 

Inspectress 

Boatman  and  inspector 

Inspector  and  porter 

Porter  and  messcn  ger 


Total. 


Port  of  El  Paso,  district  of  Paao  del  Norte : 

Collector 

Deputy  ooUector 

Assayer  of  ores,  inspector,  and  clerk  . . . 

Clerk 

Storekeeper 

Deputy  collector  and  inspector 

Do!I!!l!!!"*"!!i;ilIJJj;iJJ!!;;;i 

Mounted  inspector 

Inspector 

Nignt  inspector 

Inspectress 

Janitor 

Assistant  to  the  assayer 


26 


23 


Total. 


1 
1 
1 
2 
1 
2 
1 
1 
5 
2 
4 
1 
1 
1 


2i 


Port  of  Eagle  Pass,  district  of  Soluria: 

Collector 

Deputy  collector  and  Inspector 

Assayer  of  ores 

Inspector  and  clerk 

Deputy  collc»ctor  and  clerk , 

BepuU'  collector  and  mounted  inspeetor. 
Moanied  inapector 


2 
6 


$3.00 
3.00 
•3,50 
•3.50 
•8. 50 
2.00 


$4.00 


3.00 

t3.00 

3.00 

•3.60 

•3.60 

3.00 

2.00 

2.00 

2.00 

2.00 


3.00 
3. 30 
•3.50 
♦3.50 
3.00 
2.00 


Aggregate. 


$2,500.00 
1, 000. 00 
1, 400. 00 
1,400.00 
1, 200. 00 
720.00 


4,000.00 
1, 890. 00 
1.  600. 00 
1, 600. 00 


1, 200. 00 


420.00 


2,000.00 
1,  800.  00 
1, 600. 00 
1,400.00 
1 1,200. 00 


600.00 
♦50.00 
J  50.  JO 


2.00 
•3.50 
♦3.60 


3,000.00 
1,600.00 
1.600.00 
1, 4U0.  00 


•  Includes  50  cents  per  diem  for  horse  feed, 
t  Reimbursable  to  the  QoTernment. 
X  Per  mouth. 


$173,646.25 
15,340.00 
10, 800. 00 


190,786.25 


2,500.00 
1,600.00 
1, 400. 00 
1, 400. 00 
1, 200.  00 

720.00 
8,285.00 
4, 380. 00 
11, 407. 50 
2,  555. 00 
1, 277. 50 

730.00 


32, 545. 00 


4, 000. 00 
1,  800. 00 

1.  GOO.  00 
l,(i00.00 
1. 460. 00 
1, 200. 00 
1,01)5.00 
1, 01)5. 00 
3,  2h5. 00 

2,  5oD.  00 
5,110.00 
1, 005. 00 

7.J0. 00 
730. 00 
730.00 
730.00 
420.  00 


29,235.00 


2,000.00 

1, 800. 00 

1,600.00 

2,800.00 

1,200.00 

2,190.00 

1, 204. 50 

1, 277. 50 

6,  :i87.  50 

2,190.00 

2,920.00 

600.00 

600.00 

600.00 


27. 369. 50 


3,000.00 
1,600.00 
1,600.00 
1, 400. 00 
730.00 
2,555.00 
7,665.00 


22 


EXPENSES   OF   COLLECTING   CUSTOMS  REVENUE. 


Eatimate  of  expenHesf&r  collecting  the  revenue  from  otuUnnsfor  tkeJUoal  year  ending  June 

SOj  189S,  cio.— Continued. 


Designation. 


TEXAS — oonUnned. 

Port  of  Eagle  Pass,  district  of  Salaria— Continoed. 

Depnty  collector  and  inspector 

Inspector  sad  storekeeper 

Inspector 

LalM>rer  and  assistant  to  the  aaaayer 

Porter  and  messenger 


Total 


Port  of  Galreston,  district  of  GiJTeston : 

Collector 

Bepa^  collector  and  clerk 

Cashier.. !..!-. MI!. !..."!!!..  "'."I.,  ill 

Clerk 

Do 

Storekeeper... 

Chiefi  nspector 

Deputy  collector  and  inspector 

Inspector 

Deputy  collector  and  moonted  inspector. 

Weigher,  gauger,  and  measorer 

Night  Inspector 

Messenger 

Boatman 

Porter 

Laborer 


Total 


Port  of  Chattanooga,  district  of  New  Orleans: 
Surveyor 


Port  of  Memphis,  district  of  New  Orleans : 
Surveyor 


Deputy  surveyor 

Inspector,  weigher,  gauger,  and  storekeeper. 
Inspector 


Total 


Port  of  Nashville,  district  of  New  Orleans: 
Surveyor 


KKNTDCKT. 

Port  of  Louisville,  district  of  New  Orleans : 

Surveyor 

Deputy  surveyor  and  clerk , 

Deputy  BurA'eyor  and  bookkeeper 

Entry  clerk 

Inspector,  examiner,  and  storekeeper. . . , 

Inspector,  weigher,  and  gauger 

Storekeeper  and  gauger 

Opener  and  packer 

Messenger 

Clerk 


Total 


Port  of  Paducah,  district  of  New  Orleans : 
Surveyor 


OHIO. 

Port  of  Cincinnati,  district  of  New  Orleans : 

Surveyor  

Appraiser 

Deputy  surveyor 

Examiner 

Deputy  surveyor  and  clerk 

Gauger  and  entry  clerk 


No. 


1 
1 
8 
1 
1 


ao 


Compensation. 


Per  diem.  Per  annum, 


26 


1 
1 
1 
1 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


11 


$8.50 
8.60 
8.00 
L60 


4.00 
8.50 
8.00 
t8.50 
8.50 
8.00 
2.00 


*$40.00 


4,000.00 
2,000.00 
1,800.00 
1,800.00 
l,iK)0.00 
1,200.00 
1,400.00 


720.00 
500.00 
*40.00 


500.00 


8.60 
8.00 


8,000.00 
1,400.00 


4.00 
8.50 


2.00 


^gS^S^te. 


1,000.00 


5,000.00 
1,800.00 
1,500.00 
1,500.00 
1,600.00 


*1, 440. 00 
750.00 


•55.00 


600.00 


5,000.00 
3,000.00 
2,000.00 
1,800.00 
1, 400. 00 
1,350.00 


*  Per  month. 

t  Indadea  50  cents  per  diem  for  liorse  feed. 
f$360tu gauger;  and  $90  per  mouth  as  storekeeper,  ri^unbareable  to  the  Government. 


$1,8T7.50 

1,277.50 

8,285.00 

647.50 

480.00 


86,417.50 


4,000.00 
2,000.00 
1,800.00 
1,800.00 
4,800.00 
1,200.00 
1,400.00 
1,460.00 
1,277.50 
4,880.00 
1,277.50 
1,277.50 
4,380.00 
730.00 
1,440.00 
600.00 
480.00 


84,202.50 


500.00 


3,000.00 
1,400.00 
1,277.50 
1,006.00 


6^772.50 


1,000.00 


5,000.06 

1,800.00 

1,600.00 

1,600.00 

1,600.00 

1,460.00 

1,277.50 

1,440.00 

750.00 

730.00 

600.00 


17,617.50 


500.00 


6,000.00 
3,000.00 
2,000.00 
1,800.00 
1,400.00 
1,850.00 


EXPENSES  OP  COLLECTING  CUSTOMS  REVENUE. 
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EtUmate  of  expenseg /or  collecting  the  revenue  from  euBtomsfor  tkejiscal  year  ending  June 

SOf  1893,  e<o.--Continaed. 


De«igii»tioD. 


OHIO— eootiiiaed. 

Port  of  Cinciniiatt  district  of  Ifew  Orleans — Continaed. 

Qerk 

LiquidatiDg  clerk 

Bookkeeper 

Clerk 

Storekeeper 

Weigher  and  aasintant  gauger 

Opener  and  packer 

Porter 

Laborer 

Messenger 

g^tecial  examiner  of  dnign  (when  employed) 

Examiner,  inspector,  weigher,  gauger,  and  measnrer 

Inspector 

Clerk  and  admeaaarer 


No. 


Compensation. 


Per  diem.    Perannnm. 


Total 


Port  of  Colnmbns : 

Sorveyor  

Deputy  surveyor  and  clerk  . . . 
Inspector,  examiner,  and  clerk 


Total 


Port  of  Cleveland,  district  of  Cnyahoga: 

Collector 

Appraiser 

Depatv  collector  and  clerk 

1)0 

Do 

Do 

Do 

Bxaminer 

Storekeeper  and  opener  and  packer... 

Laborer 

Deputv  collector  and  in8X>ector 

Do 

Inspector 

Watchman 

Depn^  collector  and  night  inspector . 

Deputy  collectors  and  inspectors 


Total 


Port  of  Sandusky,  district  of  Sandusky : 

Collector 

Deputy  collector  and  inspector 

Do 

Do 

Deputy  collector  and  inspector  ($1  per  diem  from 
Apr.  1  to  Nov.  80;  66  cents  per  diem  from  Dec.  1  to 

ltar.31) 

Deputy  collector  and  inspector 


Total 


3 
1 


23 


1 
1 
1 


3 


20 


$6.00 
4.00 
3.60 
3.00 


8.00 


8.60 

3.00 

8.00 

•2.60 

2.60 

t2.50 

t2.00 


1 
1 
2 
2 


1 
1 


8 


1.10 
.66 


.80 


Aggregate. 


11,250.00 

1,200.00 

1,200.00 

1,000.00 

1, 100. 00 

900.00 

900.00 

720.00 

600.00 

480.00 


8,000.00 
1,200.00 


8,000.00 
3,000.00 
1,800.00 
1.600.00 
1.400.00 
1,200.00 
1,000.00 
1,000.00 
900.00 
640.00 


2,500.00 

too.  00 


Port  of  Toledo,  district  of  Kiami : 

Collector 

Deputy  collector 

Deputy  collector,  inspector  and  gauger 

Deputy  collector  and  insiiector , 

Deputy  collector  and  inspector  (for  night  service) . . 
Messenger 


Total 


INDIANA. 


Port  of  EvBDwille,  district  of  New  Orleans : 

Surveyor  

Deputy  surveyor  and  gauger 


Total 


8.00 
8.00 


1 
1 


2,500.00 
1,400.00 
1,200.00 


300.00 


750.00 
800.00 


•Includes  double  pay  for  Sundays  and  holidaye. 
t  For  navigation  Beaaon,  Beren  monibB. 
fParjoaaa. 


$1,260.00 

1,200.00 

1,200.00 

2.000.00 

1,100.00 

900.00 

900.00 

720.00 

000.00 

480.00 

1,826.00 

1,400.00 

8,832.60 

1,095.00 


83,112.50 


8,000.00 
1,200.00 
1,095.00 


6,295.00 


8,000.00 

8,000.00 

1,800.00 

1,600.00 

1,400.00 

2.400.00 

1,000.00 

1,000.00 

900.00 

640.00 

1,277.50 

1,095.00 

2,190.00 

1,066.00 

912.50 

682.50 

852.00 


24,464.50 


2,500.00 
720.00 
803.00 
40L50 


810.65 
109.60 


4,844.56 


2,600.00 
1,400.00 
1,200.00 
1,095.00 
1,096.00 
800.00 


7,600.00 


760.00 
800.00 


1,650.00 
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EXPENSES   OF   COLLECTING   CUSTOMS   REVENUE. 


Estinutte  of  expenses  for  oolleeting  the  revenue  from  customs  for  the  fiscal  year  endm^  June 

30,  189S,  cte.— Continued. 


Designation. 


oiDiANA—oon  tinned. 

Port  of  Indianapolis: 

Snrveyor  

Depufy  surveyor  and  entry  clerk 

Deputy  snrveyor  and  inspector 

Opener  and  packer 

Total 

XLLDTOXB. 

Port  of  Cairo,  district  of  New  Orleans: 

Surveyor  

Port  of  Galena,  district  of  New  Orleans: 

S  urveyor 

Port  of  Rock  Island,  district  of  "Sew  Orleans: 
Surveyor  

Port  of  Peoria,  district  of  New  Orleans : 

Surveyor  

Port  of  Chicago,  district  of  Chicago: 

Collector 

Appraiser 

Surveyor  (Michigan  City,  Ind.) 

Deputy  collector  and  clerk 

t)o 

Deputy  collector 

Clerk  aad  auditor 

Cashier 

Confidential  secretary 

Examiner  of  teas 

Chief  examiner 

Examiner 

Do 

Chief  clerk 

AsHifltant  entry  clerk 

Clerk 

Do 

Do 

Chief  weigher 

Chief  acting  disbursing  officer 

Assistant  cashier 

Examiner 

Assistant  weigher 

Ganger 

Inspector  and  clerk 

Inspector  of  cigars 

Clerk 

Do 

Assistant  weigher 

Assistant  ganger 

Inspector 

Assistant  examiner 

Storekeeper 

Clerk 

Do 

Inspector 

0))ener  and  packer 

Deputy  collector 

Messenger 

Storekeeper 

Do 

Opener  and  packer 

Watchman 

Laborer 

Total 

MTSSOUBI. 

Port  of  Kansas  City,  district  of  Xew  Orleans: 

Surveyor  

Deputy  surveyor  and  inspector 

Do 


No. 

Compensation. 

Aggwgata. 

Per  diem. 

Per  annum. 

1 

1 
1 
1 

15,000.00 
1,400.00 

$6,000.00 

1,400.00 

1,006.00 

flOO  00 

13.00 

600.00 

4 

8.006.00 

1 

500.00 

509.09 

1 

600.00 

600.00 

1 

600.00 

500.00 

1 

600.00 

600.00 

1 

1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
6 
8 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
1 
8 
1 
4 
1 
4 
18 
8 
1 
8 
1 
2 
8 
8 
9 

7,000.00 
3,000.00 
350.00 
8,000.00 
2,300.00 
1,800.00 
2, 700. 00 
2,500.00 
2, 400.  00 
2,000.00 
1,800.00 
1,700.00 
1,600.00 
1, 700. 00 
1,700.00 
1,600.00 
1,500.00 
1,400.00 
1,600.00 
1,600.00 
1,400.00 
1,400.00 

7,000.00 

3,000.00 

350.00 

6,000.00 

2,300.00 

1,800.00 

««••««  w •  •  *  ■ 

2,700.00 
2,500.00 

2,400.00 
2,000.00 

1,800.00 

1,700.00 

8,200.00 

1,700.00 

1,700.00 

1,600.00 

9,000.00 

4.200.00 

1,500.00 

1,600.00 

1,400.00 

1,400.00 

4.00 
4.00 
4.00 

1,460.00 

1,460.00 

1,460.00 

1,460.66 
1,300.00 
1,200.00 

1,460.00 

....  .  . 

2,600.00 

8,600.00 

3.50 
3.50 
8.60 

1, 277. 50 

1, 277. 50 

10,220.00 

1,200.00 
1, 100. 00 
1, 100. 00 
1,000.00 

1,200.00 

4,400.00 

1,100.00 

4,000.00 

3.00 
2.50 

19,710.00 

2,737.50 

900.00 
840.00 
780.00 

900.00 

* 

2,520.00 

*780.00 

•2.25 
2.00 
2.00 
2.00 

1,642.50 

2,190.00 

2,190.00 

6,570.00 

103 

1 

1 
1 

135,506.00 

5,000.00 
1, 500. 00 
1,200.00 

9,000.00 

1,600.09 

1.200.09 

*Beimbnrsable  to  the  Government. 
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EXPENSES  OP  COLLECTING  CUSTOMS  REVENUE. 


£9iimate  of  expenses  for  oollecliug  the  revenue  from  ousiomsfor  the  fiscal  year  ending  Jtme 

SO,  189S,  etc.— -Continued. 


Deaigiuttioii. 


mcBiOAN— oontinaed. 


Port  of  Grand  Haven : 

Collected 

Dopaty  collector  and  inspector 

Depaty  collector  and  clerk 

]>epu^  collector  and  inspector. 

Do 

Do 

Do 


Total 


Port  of  Grand  lUpida : 
Snrveyor  


Port  of  Marquette,  dlstript  of  Superior: 
Collector 


Deputy  collector  and  inspertor 
Inspector  and  deputy  collector 

Clerk 

Inspectress 

Deputy  collector  and  inspector 

Deputy  collector 

Deputy  collector  and  inspector 

Do 

Do 

Do 

Do 


Total 


Port  of  Port  Huron,  district  of  Huron : 

Collector 

Deputy  collector 

Deputy  collector  and  caaliier 

Deputy  collector  aiul  clerk 

Depn^  collector  and  inspector 

Storekeeper 

Deputy  collector  and  inspector 

Deputy  collector,  inspector,  and  clerk . 

Deputy  collector  and  inspector 

Deputy  collector  and  messeii  n:or 

Inspector  and  night  watchman 

Messenger 

Deputy  collector  and  inspector 

Do!!!;;;;!!!;!!!!!!!!!!];!!!l!i; 

Do 

Inspectress 

Deputy  collector  and  inspector 


Total 


WISOONSIN. 


Port  of  La  Crosse,  district  of  New  Orleans: 
Surveyor  


Port  of  Milwaukee,  district  of  Milwaukee: 

Collector 

Deputy  collector  and  inspector 

Deputy  collector  and  clerk 

Deputy  collector  and  inspector 

Do;!!!!!!!!!!Ji!!!iJi!!!!'!!!!l!! 


No. 

Compensation. 

A^sre^atB^ 

Per  diem. 

1 

1 
1 
1 
1 
1 
1 
4 
8 

/ 

$2,500.00 
1,200.00 

12,500.00 

L200.00 

$1.65 

•2.00 

•1.50 

1.00 

•1.00 

*.65 

•.80 

602.26 

428.00 

318.50 

365.00 

213.60 

553.80 

319.50 

14 

6,490.05 

1 

• 

1,800.00 

1,800.00 

1 

2 

4 
1 
1 
1 
1 
2 
1 
1 
2 
2 

'    2.600.00 
1,200.00 

2,500.00 

2,400.00 

8.00 

2.00 

»2.00 

.80 

•8.00 

•2.00 

•1.00 

•.80 

•.75 

*.60 

4,380.00 
730.00 

300.00 

292.00 

689.00 

852.00 

213.00 

170.40 

819.50 

213.00 

19 

1 

13,008.90 

* 

1 
1 

1 
1 
1 
2 
1 
1 

8,800.00 
2,000.00 
1, 400. 00 
1,500.00 
1,400.00 
1,300.00 
1,200.00 
J],  100. 00 
1,100.00 
900.00 
1,000.00 
1,000.00 

864. 6o* 

1864.00 
730.00 
730.00 
730.00 
600.00 
425.00 
400.00 
360.00 
240.00 
^600.00 
^00.00 

8,000.00 

2,000.00 

1,400.00 

1.500.00 

1,400.00 

2,600.00 

1,200.00 

1, 100. 00 

1 

1,100.00 
1,800.00 

2 

1 

1,000.00 

1 

i.ooaoo 

1 
19 

8.00 

1,095.00 
16,416.00 

5 

4,320.00 

1 

730.00 

1 

730.00 

1 

730.00 

1 

600.00 

2 

850.00 

1 

400.00 

1 

360.00 

1 

240.00 

1 

400.00 

8 

600.00 

62 

47,17L00 

1 

1.200.00 

1,200.00 

1 

3,500.00  ' 
2,000.00  : 
1,800.00 
1, 350. 00 
1,200.00 

3,500.00 

1 

2,000.00 

1 

1,800.00 

1 

1,350.00 

2 

2,400.00 

1 

3.66 

1,005.00 

•  For  navigation  season,  seven  months. 


{Beimbursable  to  the  Government. 


t  $2  per  diem  when  employed ;  not  to  exceed  |800  per  annum.    ^  Navigation  season,  two^thirds  allowed. 
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KXPENSES   OF   COLLECTING    CUSTOMS   REVENUE. 


Estimate  of  expenses  for  collecting  the  revenue  f ram  customs  for  the  fiscal  year  ending  June 

SO,  189S,  etc. — Continued. 


De«iguation. 


COIX)BADO. 

Port  of  Denver : 

Surveyor 

Deputy  surveyor  and  inspectoi . . . . 
Inspector,  storekeeper,  and  gauger. 

Total 

CAUFOBNIA. 

Port  of  Eureka,  district  of  Humboldt: 
Collector 


Port  of  San  Diego,  district  of  San  Diego: 

,  Collector 

Deputy  collector 

Deputy  <!ollector  and  inspector 

Deputy  collector  and  mounted  inspector. 

Do * 

Inspector 

Inspector  and  olerk 

Boatman 


Total 


Port  of  San  Francisco,  district  of  San  Francisco: 
Collector's  office: 

Coll  ector 

Appraiser 

A  sHistant  appraiser 

Auditor 

Deputy  collector .  — 

Clerk  and  cashier 

Clerk  

Do 

Do 

Do 

Examiner  of  drugs 

Gauger 

"Weigher 

Exani  iner 

Assistant  cashier 

Superintendent  of  warehouses 

Clerk 

Do 

Examiner 

Clerk   

Do 

Assistant  storekeeper 

Inspector 

Do 

Sampler 

Examiner 

Assistant  weigher 

Foreman  of  laborers 

Clerk  and  messenger 

Assistant  gauger 

Inspect  ress 

Inspwtor 

Xignt  inspector 

Messenger 

Boatman 

Laborer 

"Watchman 


Total 


Kaval  office  : 

Naval  olUcer 

Deputy  naval  officer. 
Clerk  and  cashier.... 

Do 

Do 

Do 

Do 

Do 


Total 


No. 


1 
1 
1 


Compensation. 


9 


1 
1 
2 
1 
3 
1 
1 
1 
1 

12 
1 
1 
1 
4 
1 
1 

11 
6 
2 
1 
5 
8 

32 
1 
3 
1 

16 
2 
1 
1 
1 

19 

33 
5 
2 

32 
4 


218 


1 
1 
] 
3 
3 
1 
1 
1 


12 


Per  diem.  Per  annum. 


$8.00 


4.00 
4.00 
3.50 
8.00 
8.00 


4.00 
4.00 


3.00 
3.00 
3.00 


$3,000.00 
1,200.00 


Aggrei^Bte. 


2.800.00 


8,000.00 
1,800.00 


730.00 


7,000.00 
3, 625. 00 
2,500.00 
3,800.00 
3, 625. 00 
3, 200. 00 
3,000.00 
2, 200. 00 
2,000.00 
1,800.00 
2,000.00 
2,000.00 
2,000.00 
2,000.00 
1,800.00 
1,  800. 00 
1,600.00 
1,200.00 
1,600.00 
1,500.00 
1, 400. 00 
•1,400.00 


1,200.00 
1,200.00 
1,200.00 
1,100.00 
1,000.00 
900.00 


840.00 
840.00 
840.00 
780. 00 


:|: 


6.000.00 
3, 125. 00 
1, 800.  00 
1, 800. 00 
1, 600. 00 
1,400.00 
1. 200. 00 
1,000.00 


$3,000.00 
1,200.00 
1,095.00 


5, 


00 


2,800.00 


8,000.00 
1,800.00 
1.460.00 
1,460.00 
1,277.50 
2,190.00 
1,095.00 
730.00 


13,012.60 


7,000.00 
3,625.00 
5,000.00 
3,800.00 

10, 875. 00 
3,200.00 
3,000.00 
2,200.00 
2,000.00 

21,000.00 
2,000.00 
2,000.00 
2,000.00 
8,000.00 
1,800.00 
1,800.00 

17,600.00 
6,000.00 
3,200.00 
1,500.00 
7,000.00 

11,200.00 

46, 720. 00 
1,460.00 
3,000.00 
1,200.00 

10,200.00 

2,200.00 

1,000.00 

900.00 

1,095.00 

20,805.00 

36,135.00 
4,200.00 
1,680.00 

26,880.00 
3,120.00 


296,595.00 


5,000.00 
3,125.00 
1,800.00 
5,400.00 
4«800.00 
1,400.00 
1,200,00 
1,000.00 


23,725.00 
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EXPENSES  OF  COLLECTING  CUSTOMS  REVENUE. 


E»Umaie  of  expeMesfar  collecting  ihs  revenue  from  customefor  theflecttl  year  ending  Jmne 

SO,  189S,  etc.— Continaed. 


DwignAtUm. 


WASHiNOTOir— contlnaed. 

Port  of  Port  Townseud,  district  of  Paget  Sound— Cont'd. 

Inspector  and  boatman 

Boatman 

Deputy  collector 

Inspector 

Do 

Do 

Deputy  collector  and  inspector 

Night  inspector 

Storekeeper 

Do 


Total 


Port  of  Sitka,  district  of  Alaska : 

Collector 

Deputy  collector  and  inspector. 
Deputj^  collector 

Inspector  afloat 

Inspector 

Watchman 

Do 


No. 


Compensation. 


1 
2 
1 
1 

11 
1 
1 
2 
1 
2 


Per  diem. 


12.00 


4.00 
4.00 
3.50 
t3.50 
3.00 
2.50 


Per  annum. 


*$782.60 


J. 


42 


tl.200.00 
UOO.OO 


1 
1 
1 
4 
2 
1 
1 
1 


3.00 

113.00 

♦*3.00 

tt3.00 


I 


3,20a00 

i,8oaoo 

1.500.00 
1,400.00 


Total 


12  i. 


NORTH  AND  SOUTH  DAKOTA. 

Port  of  Pembina,  district  of  North  and  South  Dakota: 

Collector 

Deputy  collector 

Deputy  C'Ollc^ctor  and  mounted  inspector 
Deputy  collector  and  inspector 

Mounted  iospector .- 

Night  inspector 


Total 


ARIZONA. 


Port  of  Nogales,  district  of  Arixon»: 

Collector 

Deputy  collector 

Clerk  and  inspectress 

Clerk 

Deputy  collector  and  mounted  inspector 

Mounted  inspector 

Inspector 

Assayer  (paid  by  piecework  as  necessary) 


Total 


Total  salaries. 


2,500.00 


Aggrsgate. 


9730.00 
1,565.00 
1,460.00 
1,460.00 
14,052.60 
1,277.50 
1,006.00 
1,825.00 
1,200.00 
2,400.00 


66,612.60 


3,200.00 

1,800.00 

1,500.00 

6,600.00 

2.100.00 

540.00 

482.00 

288.00 


15,560.00 


2,600.00 
1,460.00 
6, 387. 50 
2,190.00 
1,277.50 
1,095.00 


14,010.00 


2,000.00 
1,500.00 
1,200.00 
1,200.00 
1,200.00 
1,382.50 


2,000.00 
1,500.00 
3,600.00 
1,200.00 
1,200.00 
1.382.50 
10,220.00 
2,190.00 


23,292.50 


5,612,646l70 


*  Includes  50  cents  per  diem  for  rations.  ||  Not  to  exceed  fifteen  days  in  any  one  month, 

t  Reimbunnable  to  the  Government.  **  Not  to  exceed  twelve  days  in  any  one  month. 

i  Per  month ;  reimbursable  to  the  Government,  t;  Not  to  exceed  twenty -four  days  in  any  one  quarter. 

$  To  be  in  full  for  salary,  fuel,  and  office  expenses.  H  Includes  50  cents  per  diem  for  horse  feed. 

Miscellaneous  items. 

One  supervising;  8i)ecial  agent,  $10 $3, 650. 00 

Eighteen  special  agents  at  $8,  and  nine  at  $6  per  diem 72,270.00 

Expenses  of  special  agents 18, 000. 00 

Salaries  and  expense*  of  npecial  inspectors 75, 000. 00 

Prevention  and  detection  of  frauds  upon  the  revenue  (act  of  March  3d ,  1879)   50, 000. 00 

Salaries  of  two  inspef-tors,  Isthmus  of  Panama 5, 000. 00 

Commissions  on  dutit^s  collected 250, 000. 08 

Temporary  customs  employes,  temporary  labor,  cartage,  rent,  contingent  expenses,  sta 
tionerv  and  expeuHcs  thereto  pertaining,  miscellaneous  traveling  expenses,  sundries — 

Incluifing  freightage,  exitenses  of  district  attorneys,  and  miscellaneous  engraving 1, 000, 000. 00 

Total 1,473,920.00 

Grand  total , ,  7,086,566.70 


.^ 
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Wab  Depabtment, 
Washington^  December  5, 1S91. 

Sni:  In  accordance  with  the  requirements  of  the  '^  act  making  ap- 
propriations for  fortifications  and  other  works  of  defense,  for  the  arma- 
ment thereof,  for  the  procurement  of  heavy  ordnance  for  trial  and  serv- 
ice,  andforotherpurposes," approved  February  24, 1891, 1  have  the  honor 
to  transmit  herewith  for  the  information  of  Congress  the  report  of  the 
Board  of  Ordnance  and  Fortification,  embracing  the  operations  of  the 
Board  &om  its  organization  to  October  30, 1891. 
Very  respectftdly, 

L.  A.  Qbant, 
Acting  Secretary  of-  War. 

The  Spsakeb  of  the  House  of  Bepbesentatives. 
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Special  Orders, )  Headquarters  of  the  Armt, 

No.  249.       s  Adjutant-General's  Office, 

WashingUm,  October  $5, 1888, 

[Eztamot.] 
7.  The  following  order  has  been  receiyed  from  the  War  Department: 

War  DEPARTBiENT, 

WaMngion  City,  October  f5, 1888. 

Under  a  provision  of  an  act  of  Congress  entitled  ''An  act  making  Appropriations 
for  fortifications  and  other  works  of  defense,  and  for  the  armament  thereof,  for  the 
procurement  of  heavy  ordnance  for  trial  and  service,  and  for  other  purposes/' 
approved  September  22,  1888,  a  Board,  to  consist  of  the  officers  hereinafter  named, 
**  to  be  callea  and  known  as  the  Board  of  Ordnance  and  Fortification^"  and  to  *'  be 
under  the  direction  of  the  Secretary  of  War  and  subject  to  his  supervision  and  con- 
trol in  all  respects,"  is  hereby  appointed  "  to  provide  suitable  regulations  for  the  in- 
spection of  guns  and  materials  at  all  stages  of  manufacture  to  the  extent  necessary 
to  protect  fully  the  interests  of  the  United  States,  and  generally  to  provide  such 
regulations  coiiccrniug  matters  within  said  Board's  operations  as  shall  be  necessary 
to  carry  out  to  the  best  advantage  all  duties  committed  to  its  charge." 

Maj.  Gen.  John  M.  Schofield,  U.  S.  Army. 

Coi.  Henry  L.  Abbot,  Corps  of  Engineers. 

Col.  Heury  W.  Closson,  Fourth  Artillery. 

Lieut.  Col.  Alfred  Mordecai,  Ordnance  Department. 

Capt.  Charles  C.  Morrison,  Ordnance  Department,  is  detailed  as  recorder  of  the 
Board. 

Wm.  C.  Endicott, 

Secretary  of  War, 
•  •••••• 

By  command  of  Maj.  Qea.  Schofield, 

R.  C.  Drum, 
A^fuiant-GeneraL 

The  Board  as  thus  constitated  met  and  organized  October  30, 1888. 

These  designations  for  members  of  the  Board  have  remained  un- 
changed to  the  present  time,  but  Capt.  Charles  C.  Morrison,  Ordnance 
Department,  was  relieved  as  recorder  of  the  Board,  and  Capt.  D.  M. 
Taylor,  Ordnance  Department,  was  detailed  in  his  place,  Capt.  Taylor 
assuming  his  duties  January  14, 1890. 

By  the  fortification  act  of  February  24,  1891,  provision  was  made  for 
an  increase  of  the  Board  as  follows: 

And  one  additional  memher  shaU  he  added  to  the  Board  of  Ordnance  and  Fortifica- 
tion, who  shaU  be  a  civilian  and  not  an  ex-officer  of  the  Regular  Army  or  Navy,  and 
he  shall  be  nominated  by  the  President,  and  by  and  with  the  advice  and  consent  of 
the  Seiittte  appointed,  and  he  shall  be  paid  a  salary  of  five  thousand  dollars  per  an> 
num  and  actual  travelling  expenses  when  travelling  on  duty. 

In-accordance  with  this  law  the  President  on  the  first  day  of  July, 
1891,  api)ointed  Hon.  Byron  M.  Cutcheon,  of  Michigan,  as  such  civilian 
member  of  the  Board,  who  duly  qualified  and  entered  at  once  upon  the 
performance  of  his  duties  as  such. 

THE  JURISDICTION  OF  THE  BOARD. 

The  act  before  recited  requires  the  Board  to  make  a  report  (1)  show 
ing  "the  general  operations  of  the  Board,''  and  (2)  to**  give  a  detailed 
statement  of  all  contracts,  allotments,  and  expenditures  made  by  the 
Board." 

It  will  be  observed  that  according  to  the  organic  act  (September  22, 

1888)  the  Board  is  to  be  "under  the  direction  of  the  Secretary  of  War 

and  subject  to  his  supervision  and  control  in  all  respects,''  upon  the 

one  JiBiid.  and  that  ^^  subject  to  the  foregoing  provisions  the  exx)endi- 
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tnie  shall  be  made  by  the  several  bnreans  of  the  War  Department 
having  jurisdiction  of  the  same,  under  existing  law,''  ui>on  the  other 
band. 

The  Board  is  thus  only  advisory  to  the  Secretary  of  War,  and  itself 
makes  no  contracts  and  expends  no  appropriation  except  for  the  neces- 
sary exi)enses  of  the  Board. 

So  far  as  contracts  and  expenditure  of  appropriations  are  concerned 
its  functions  are  to  make  recommendations  to  the  Secretary  of  War. 

In  the  matter  of  allotments  its  recommendations  are  advisory  only, 
and  may  be  approved  or  disapproved  by  him. 

By  the  acts  of  1888  and  1889  the  appropriation  for  fortification  and 
armament  is  placed  ^^  under  the  direct  supervision  of  the  Board  of 
Ordnance  and  Fortification.''  Under  the  acts  of  1890  and  1891  that 
part  of  the  appropriation  which  relates  to  armament  of  fortifications  is 
placed  under  such  8ui)ervision,  and  by  the  act  of  1890,  the  appropriation 
for  gun  and  mortar  batteries  and  for  the  procurement  of  land  for  sites, 
also  is  so  placed. 

With  this  statement  it  will  be  understood  when  it  is  said  that  it  is 
impossible  to  report  '^  contracts  made  by  the  Board,"  inasmuch  as  no 
contracts  have  been  made  by  it. 

In  order,  however,  to  afford  as  far  as  possible  the  information  de- 
sired, the  Boaid  incorporates  herewith  a  detailed  statement,  showing 
all  appropriations  made  (beginning  with  that  of  September  22, 1888), 
subject  to  the  supervision  of  the  Board,  also  a  detailed  statement  show- 
mg  all  allotments  made  or  recommended  by  the  Board  from  such  appro- 
priations. For  convenience  of  reference  these  two  statements  are  com- 
bined, and  are  made  Appendix  A.  A  detailed  statement  is  also  appended 
showing  all  expenditures  made  by  the  Board. 

From  these  several  statements  it  will  be  seen  that  the  total  amount 
appropriated  subject  to  the  supervision  of  the  Board  to  date  has  been 
$11,385,332;  and  in  addition  thereto  the  sum  of  $3,500,000  will  be  re- 
quired to  fulfill  the  contract  with  the  Bethlehem  Iron  Company,  approved 
by  this  Board,  which  will  need  to  be  estimated  and  appropriated  from 
year  to  year,  as  the  contract  progresses. 

The  total  amount  allotted  by  the  Board  has  been  $10,526,625.26. 

And  the  entire  amount  expended  by  the  Board  for  its  expenses  to  the 
date  of  this  report  has  been  $5,567.50. 

GENERAIi  OPERATIONS. 

Under  the  head  of  "General  Operations  of  the  Board"  a  vast  number 
of  subjects  have  come  before  it,  embracing  almost  every  possible  form 
of  project  for  fortifications  and  armament. 

To  all  of  these  the  Board  has  given  carefrd  and  conscientious  atten- 
tion, though  the  greater  number  have  been  such  as  could  not  be 
adopted  or  recommended.  There  is  one  hopefal  and  favorable  feature, 
however,  in  all  this,  and  that  is  that  it  shows  the  great  and  widespread 
interest  and  activity  in  the  matter  of  national  defense. 

To  si)ecify  the  action  taken  on  them  all  would  be  to  transcribe  the 
proceedings  of  the  Board,  which  fill  several  volumes.  It  will  suflice  to 
state  briefly  the  action  taken  upon  each  of  the  most  important  elements 
of  fortification  and  armament  which  have  been  considered. 

ARMY  GTTN  FACTORY. 

One  of  the  most  important  and  interesting  steps  in  the  progress  of 
the  new  policy  of  seaeoast  defense  inaugurated  by  the  act  of  Beptem- 
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ber  22, 1888,  is  the  installation  of  the  Army  gun  factory  at  Watervliet 
Arsenal,  West  Troy,  K  Y.    In  fact  it  may  be  said  to  have  been  the  in- 
itial step  in  that  policy. 
The  act  above  named  provided — 

For  the  erection,  purchase,  or  manafactnre  of  the  neoessory  bnildings  and  other 
structures,  machinery,  tools,  and  fixtures  for  an  Army  gun  factory  for  nnishiug  and 
assembling  heavy  ordnance,  to  be  erected  at  the  Wat^rTiiet  Arsenal,  West  Troy,  New 
York«  seven  hundred  thousand  doUars. 

This  amount  became  at  onc^  available;  the  Board  on  November  6, 
1888,  allotted  the  full  amount  for  the  purpose  intended,  based  upon  plans 
for  the  factory,  which  had  already  been  prepared  by  the  Ordnance  De- 
partment and  submitted  to  the  Board,  so  that  by  December,  1888,  it 
became  possible  to  let  some  of  the  contracts  for  construction  and  to  be- 
gin work. 

For  details  of  the  progress  of  construction  reference  is  made  to  the 
annual  reports  of  the  Chief  of  Ordnance  for  1889  aind  1890,  under  which 
Department  the  work  has  been  done. 

In  about  two  years  from  the  making  of  the  appropriation  the  north 
wing  of  the  factoiy  was  so  far  completed  as  to  be  occupied  for  it«  in- 
tended use,  with  the  machinery,  except  the  heaviest,  in  place. 

By  September  30, 1890,  the  whole  amount  of  the  original  apjiropria- 
tion  of  $700,000  had  been  exx>ended  or  obligated  by  contracts. 

By  the  act  of  August  18, 1890,  a  farther  sum  of  $526,300  was  appro- 
priated for  the  completion  and  equipment  of  the  factory,  of  which 
$165,000  was  "for  machinery  to  complete  to  fiill  capacity  the  present 
gun-factory  building,^'  and  $320,000  was  "for  boring  and  turning-lathes, 
rifling  machine,  and  80-ton  traveling  crane,  fully  equipped  for  the  nuiii- 
ufacture  of  12-inch  guns,'^  and  the  remainder  was  for  miscellaneous  pur- 
poses. 

This  appropriation  was  apportioned  by  act  of  Congress  to  the  sx>ecial 
purposes  for  which  it  was  intended,  and  required  only  the  formal  action 
of  the  Board.  This  allotment  was  promptly  made.  So  far  as  it  has  been 
expended  it  has  been  done  through  the  Ordnance  Department  having 
jurisdiction  of  the  same. 

By  the  act  of  February  24, 1891,  provision  is  made  for  the  erection 
and  equipment  of  the  south  wing  of  the  gun  tactory;  $248,743  being 
appropriated  for  the  building,  including  ways  for  traveling  crane,  and 
$268,000  for  machinery,  tools,  power  plant  and  fixtures. 

The  Board  has  not  visited  the  work  since  this  approjiriation  was 
allotted,  but  is  informed  that  good  progress  has  been  made  Avith  the 
building,  and  that  contracts  for  its  equipment  are  progressing  satis- 
flEictorily. 

Other  appropriations,  amounting  to  $29,600,  for  completing  the  equip- 
ment of  the  gun  factory,  were  made  by  the  act  of  1891,  making  the  total 
amount  appropriated  for  that  object  to  date  $1,772,543,  without  taking 
into  account  the  value  of  the  site. 

The  entire  amount  has  been  aUoted,  as  shown  by  the  following  state- 
ment: 

AUotmenis  for  Army  gun  factory. 
ACT  SEPTBMBBB  22,  1888. 

1888. 

Not.  6.  BuildingSy  machinery,  tools  and  fixtures $680, 000 

8.  Erection  and  completion  of  two  sets  of  officers'  quarters 20,000 
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FOBTIFICATIOK  ACT,  ATTGTTST  18,  1800. 

1890. 
Sept.  2.  For  machmery  to  complete  building  to  fall  capacity $165, 000 

Oct.    1  (^<*'l*^^^K^'^''''^®"^'<><wn»<^l^*®**;  **o 12,000 

4.  Fireproof  brick  office  building  (not  approved  nntil  September, 

1891) 23,000 

Sept.  2.  Railroad  sidings,  etc.,  and  weighing  scale 2,800 

£ngine  and  shafting 3,500 

Boring  and  tnming-lathes,  rifling  machine,  and  80-ton  crone ....  320, 000 

FOBTIFICATIOK  ACT,  FEBRUARY  24, 1801. 

1881. 

Har.  26.  To  complete  erection  of  sonth  wing 248,743 

For  machinery,  etc.,  for  south  wing 268, 000 

Shrinkag^e  pit,  etc 14,000 

Locomotiye  and  cars 9,000 

Wharfrepairs,  etc 6,500 

Total 1,772,543 

These  figures  relate  to  the  new  gun  factory  for  the  fabricatioD  of  sea- 
coast  guns  of  heavy  caliber.  In  addition  to  the  aUotments  for  the  new 
gun  factory  the  Board  has  been  called  upon  to  make  and  has  made  the 
following  allotments  to  complete  the  equipment  of  the  old  (or  small) 
gun  shop  at  Watervliet,  which  is  engaged  in  the  fabrication  of  field 
and  siege  guns,  projectiles  and  experimental  guns,  to  wit: 

Dec.  4. 1889,  for  making  alteration  in  machinery  and  for  pnrchase  of  new 
macnines  for  experimental  gnns $13, 888 

Oct.  1, 1890,  for  increase  of  machinery  and  plant  for  manufacture  of  pro- 
jectiles and  for  castings 16,000 

Total. 29,888 

The  faetoTy  is  now  turning  out  guns  up  to  and  including  12  inches 
caliber.  The  8-inch  gun,  the  only  one  which  has  been  fully  tested,  has 
proved  itself  satisfactory. 

When  completed,  as  contemplated  by  the  act  of  1891,  the  factory  will 
be  equipped  for  manufacturing  all  calibers  up  to  and  including  12 
inches,  and  the  building  will  be  adapted  to  receive  machinery  for  fin- 
ishing and  assembling  16-inch  guns,  should  Congress  hereafter  author- 
ize their  construction. 

The  Board  has  carefully  considered  this  question  of  additional 
machinery,  and  is  strongly  of  opinion  and  now  recommends  that  it 
should  be  of  a  size  adapted  to  finish  and  assemble  the  16-inch  gun.  If 
designed  for  calibers  of  only  12  inches  or  less,  it  will  be  unable  to  work 
upon  guns  of  a  larger  size,  while  if  designed  for  the  16-inch  gun  it  will 
be  entirely  serviceable  for  smaller  calibers.  If  the  vacant  space  in  the 
factory  be  filled  with  these  smaller  tools,  much  loss  of  time  and  need- 
less expense  will  be  incurred  in  removing  and  replacing  them  when 
Congress  elects  to  commence  the  manufacture  of  a  larger  type.  That 
a  larger  type  than  the  12-inch  gun  is  necessary  for  our  coast  batteries 
is  certain.  No  one  prox>oses  to  reduce  the  heaviest  naval  guns  below 
13.5  inches  in  caliber,  apd  nothing  can  be  more  certain  than  that  land 
batteries  should  be  equipped  with  guns  of  higher  x>ower  than  those  to 
be  brought  against  them.  The  difi&culties  of  lunited  flotation,  restricted 
8pace  and  excessive  weight  of  armor  do  not  apply  to  guns  mounted  on 
the  solid  earth.  The  mere  fact  that  the  English  16-inch  guns  now  ap- 
pear to  have  insuf&cient  strength,  should  not  condemn  the  entu^e  class. 
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Whether  that  last  caliber,  or  one  somewhat  smaller,  should  be  selected, 
and  what  should  be  the  special  type  of  construction  adopted,  are  ques- 
tions which  may  be  left  unsettled  for  the  present:  but  in  purchasing 
tools  which  require  years  for  their  fabrication  they  should  be  made 
large  enough  to  meet  all  the  requirements  likely  to  be  thrown  upon 
them. 

STSEL  FOBamOS  FOB  Gtms. 

One  of  the  largest  single  appropriations  which  has  come  under  the 
jurisdiction  of  the  Board,  is  that  contained  in  section  4  of  the  act  of  Sep- 
tember 22, 1888,  <<For  the  purchase  of  rough-finishecL  oil-tempered,  and 
annealed  steel  for  high-power  coast  defense  guns  or  8, 10,  and  12  inch 
caliber,  $1,600,000.'' 

It  devolved  upon  the  Board  to  prescribe  the  inspections  and  tests  un- 
der which  such  forgings  should  be  made,  and  which  should  become  a 
part  of  the  contracts  therefor. 

Elaborate  ^^  regulations  for  the  inspection  of  guns  and  materials  at  all 
stages  of  manufacture  to  the  extent  necessary  to  protect  fully  the  inter- 
ests of  the  United  States"  were  formulated  by  the  Ordnance  Depart- 
ment and  submitted  to  the  Board  for  its  approval. 

The  Board,  after  carefol  and  detailed  consideration  of  the  proposed 
regulations,  inspections  and  tests,  on  November  6, 1888,  approved  the 
same,  and  these  inspections  and  tests  are  applied  to  all  steel  to  be  used 
in  the  construction  of  any  portion  of  a  steel  gun  or  mortar  made  under 
the  supervision  of  the  Board.    A  copy  is  hereto  appended  marked  B. 

Usually  from  two  to  four  test  specimens  of  steel  are  taken  from  each 
end  of  every  tube,  jacket,  hoop  or  trunnion  band,  ea<5h  piece  duly 
marked  so  as  to  denote  the  location  from  which  it  is  taken,  and  sub- 
jected to  vigorous  tests  before  it  is  accepted  or  permitted  to  be  used. 
These  tests  are  aU  recorded  and  rei)orted  to  the  Ordnance  Bureau. 
For  an  ordinary  10-inch  gun  not  less  than  sixty-three  test  specimens 
are  required,  and  for  a  12-inch  gun  a  larger  number. 

On  January  31, 1889,  the  contract  for  these  forgings  was  let  to  the 
Bethlehem  Iron  Company  for  twenty-three  sets  for  8-inch  guns,  twenty- 
three  sets  for  10-inch  guns,  and  fifteen  sets  for.  12-inch  guns,  at  a  total 
cost  of  $1,461,982. 

This  contract  is  now  in  course  of  fulfillment  and  must  be  completed, 
under  penalty,  by  December  1, 1893. 

The  cost  of  these  forgings  is  27^  cents  per  x)ound  for  8-inch  guns,  and 
30j^  cents  per  pound  for  10  and  12-inch  guns.  It  is  upon  these  forgings 
that  the  Army  Gun  Factory  is  now  at  work. 

In  anticipation  that  the  forgings  procured  under  the  act  of  1888  will 
have  been  finished  and  assembl^  by  the  close  of  1893,  an  additional 
appropriation  of  $800,000  was  made  by  the  act  of  February  24, 1891,  for 
the  same  purpose^  and  the  contract  therefor  has  been  let  to  the  Midvale 
Steel  Company  of  Philadelphia,  that  company  being  the  lowest  bidder.* 

The  contract  with  the  Midvale  Company  is  expected  to  produce  12 
8-inch,  12  lO'inch  and  9  12-inch  sets  of  forgings. 

■ ■    ■        ■  ■ . ,. 

*  These  forgings  are  entirely  apart  from  and  in  addition  to  the  one  hundred  guns 
to  be  completed  under  the  contract  of  the  Bethlehem  Iron  Company,  for  which  that 
oompany  will  famish  its  own  forgings. 
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It  will  be  seen,  therefore,  that  provifiion  has  already  been  made  for 
the  following  enumerated  forgings  for  heavy  guns: 


S-inoh. 

lO-inoh. 

12-inch. 

Aell888 

SeU, 
23 
12 
25 

8eit. 
23 
12 
60 

Sett. 
15 

Act  1891 

9 

(?nitra«t  rnna  /UDO) ^---, ,-- - 

25 

Totil 

eo 

85 

49 

The  total  number  of  guns  required  under  the  approved  project  of  for- 
tifications (report  of  the  Board  of  Fortifications  and  other  Defenses, 
1886)  wiU  be  as  follows:  102  8-inch,  222  10-inch,  203  12-inch,  thus  leav- 
ing 42  8-inch,  137  10-inch  and  154 12*inch  to  be  provided  for. 

In  addition  to  these,  the  project  calls  for  44 16-inch  and  6  14-inch 
guns,  for  which  no  appropriation  or  provision  has  yet  been  made;  also 
for  24  10-inch  and  700  12-inch  seacoast  mortars,  for  73  only  of  which 
provision  has  been  made.  Oamages  are  yet  to  be  provided  for  sub- 
stantially all^  both  guns  and  mortars. 

The  following  taUe  will  show  the  allotments  which  have  been  made 
for  gun  forgings  of  all  calibers  to  date: 

AUoimmiB  for  forgimg$. 

ACT  SKPTXICBBB  22,  U88. 

!7oT.    6,1888.  Steel  for  forginn  for  8, 10  and  12  inch  gnns $1,500,000 

Deo.  13,  1888.  Drawings  and  forginffs  for  3.2-inch  gnn,  to  be  fitted  with 

Driggs'  breech  mecnaniBm,  including  small  tools 2, 857 

ASMY  AFPBOFBIATIOlir  ACT  KABCH  2,  1889. 

May    2,1890.  Steel  forgings,  10  5-inoh  siege  giins 20,000 

Oct.    1^1890.  Steel  forgings,  10  7-inch  howitzers 18,000 

Mar.  26, 1891.  Steel  forgings,  16  3.6-inoh  field  guns 2,000 

ACT  FEBBUABY  24,  1801. 

l£ar.  25, 1891.  Steel  for  high  power  gnna 800,000 

Total 2,342,857 

OONTBAOT  aUNS. 

The  fortification  act  of  September  22, 1888,  provided  for  contract  gans 
in  the  following  manner,  viz. : 

WheneTer  any  party  shall  present  fbr  test  a  completed  single-charge  breech-load- 
ing steel  gun  of  ten  or  twelve  inches  caliber,  and  of  weight  and  dimensions  to  be 
preeoribea  by  the  Board  with  the  proper  supply  of  ammnnition  for  the  test  of  the 
•anie,  snch  gnn  shall,  in  the  presence  of  the  party  presenting  it,  be  subjected  to  such 
tests  as  the  Board  shall  have  prescribed :  and  should  such  gun  be  shown  to  the  satis- 
ijMtion  of  the  Board  by  such  tests  to  fulfill  the  requirements  previously  prescribed 
in  respect  to  accuracy,  range,  power,  endurance,  and  general  efficiency,  the  gun  and 
immunition  shall  be  paid  lor  at  a  fair  valuation,  including  cost  of  transportation, 
snd  contract  shall  be  made  at  a  price  reasonable  in  the  opinion  of  the  Board,  with 
the  party  presenting  the  best  of  such  guns,  for  a  further  supply  of  similar  guns,  to 
be  subjected  to  the  usual  service  test  before  acceptance,  the  experimental  gun  and 
ill  guns  purchased  hereunder  to  be  subject  to  inspection  at  each  stage  of  manufac- 
ton,  as  follows,  namely :  For  not  less  tiuud  fifty  ten-inch  steel  guns;  and  for  not  less 
tiisii  &fty  twalye-inoh  steel  guns. 


14   REPORT  OF  BOARD  OF  ORDNANCE  AND  FORTIFICATION. 

The  Board  on  January  11, 1889,  after  careM  consideration  of  the  sub- 
ject, prescribed  tests  weights  and  dimensions,  as  required  by  the  pro- 
visions of  the  law  for  any  guns  which  may  be  presented  under  this  sec- 
tion, and,  although  the  law  did  not  require  bids  to  be  invited,  prepared 
a  circular  letter  (copy  of  which  is  appended,  marked  G),  which  was  ex- 
tensively circulated  among  such  persons  as  were  thought  to  be  likely 
to  present  guns  for  test.  Up  to  the  present  time  no  proposition  has 
been  received  from  any  party  to  construct  a  gun  under  this  act. 

Htmdred  gun  contract. — ^The  fortification  act  of  August  18, 1890,  con- 
tained the  following  provision : 

Sbc.  2.  That  the  Seoretarv  of  War  ia  hereby  authorized  and  directed  to  purchase 
under  contract,  after  due  advertisement  inyitinflr  proposals,  and  at  prices  which  the 
Board  of  Ordnance  and  Fortification  shaU  adjudge  to  be  fair  to  the  manuflactnrer 
and  for  the  interest  of  the  United  States,  twenty-five  eight-inch,  fifty  ten-inch,  and 
twenty-five  twelve-inch  guns,  all  of  which  guns  shall  be  breech-loading  single-charge 
steel  guns,  and  of  weieht  and  dimensions  to  be  prescribed  b  j  the  Board,  and  shul 
fulfill  the  condititions  nereinafter  provided:  Prwoided,  That  if  two  or  more  persons, 
citizens  of  the  United  States,  submit  proposids  to  furnish  said  guns,  either  in  part 
or  in  whole,  at  prices  not  materially  dinerent  from  each  other,  contracts  may  be 
awarded,  in  suon  proportion,  among  the  citizens  submitting  such  proposals  as  the 
Secretary  of  War  may  direct.  One  ty]^e  gun  of  each  of  the  above-mentioned  cali- 
ber, with  the  proper  supply  of  ammunition  therefor,  shaU  be  presented  for  test  at 
sucn  place  ana  within  such  time  as  the  contract  shaU  provide,  and  shall  be  subjected 
to  such  tests  in  respect  to  accuracy,  range,  power,  endurance,  and  general  efficiency 
as  the  Board  of  Ordnance  and  Fortification  shall  have  prescribed.  All  the  other 
guns  of  each  caliber^  with  the  proper  supply  of  ammunition,  shall  be  delivered  at 
such  place  and  within  such  times  as  the  contract  shall  provide,  and  shall  be  sub- 
jected to  the  ordinarv  service  test  of  ten  rounds  with  the  ftdl  charge  and  weight  of 
projectile,  which  shsll  develop  the  standard  power  prescribed  for  tne  gun.  If  the 
type  gun  sustains  the  prescribed  test  to  the  satisfaction  of  the  Board  of  Ordnance 
and  Fortification,  it  and  each  of  the  other  guns  which  sustains  the  ordinary  service 
test,  and  the  ammunition  expended  in  such  tests,  shall  be  accepted  under  the  con- 
tract. All  guns  manufactured  under  these  contracts,  including  the  type  guns,  shall 
be  subjected  to  inspection  at  all  stages  of  manufacture,  and  no  change  whatever 
shall  be  made  in  the  material^  mode  of  manufacture,  or  dimensions  of  the  guns  for 
service  from  those  employed  in  the  type  gun  without  the  approval  of  the  Secretary 
of  War.  Payment  for  each  gun  and  ammunition  for  testing  same,  including  cost  of 
transportation,  shall  be  made  upon  the  satisfactory  completion  of  the  prescribed 
test  for  that  gun.  All  tests  of  guns  shall  be  made  in  the  presence  of  the  Board  and 
of  the  person  presenting  the  gun,  or  his  authorized  agent,  and  due  regard  shall  be 
paid  to  suggestions  offered  by  him  which  respect  the  mode  of  making  such  test. 

That  under  the  provisions  of  this  section  tnere  shall  not  be  expended  or  contract 
or  contracts  entered  into  involving  the  Government  in  an  aggregate  expenditnre 
exceeding  three  million  seven  hundred  and  seventy-five  thousand  dollars,  nor  an  ex- 
penditure on  the  part  of  the  Government  in  any  one  fiscal  year  in  excess  of  one  mil- 
Uon  doUars.  And  aU  guns  and  materials  purchased  under  the  authority  of  this  sec- 
tion shall  be  of  American  manufacture  and  furnished  by  citizens  of  the  United  States. 

In  regard  to  this  provision  of  the  law  it  may  be  observed :  First,  that 
all  guns  and  materials  purchased  under  the  authority  of  this  section 
must  be  of  American  material  and  manufacture,  and  fornished  by  citi- 
zens of  the  United  States;  second,  it  calls  for  the  purchase  of  the 
finished  and  completed  guns  from  forgings  to  be  furnished  by  the  con- 
tracting parties;  and  third,  that  the  contractor  is  not  confined  to  any 
particular  type  of  gun,  so  long  as  they  are  breech-loading,  single-charge, 
steel  guns.  They  are  required  to  be  of  weight  and  dimensions  pre- 
scribed by  the  Board  of  Ordnance  and  Fortification,  and  to  be  subjected 
to  such  tests  as  that  Board  shall  have  prescribed. 

The  obvious  purpose  of  this  legislation  seemed  to  the  Board  to  be : 
First,  to  encourage  and  induce  the  establishment  of  at  least  one  gun 
plant  in  the  United  States,  in  addition  to  the  Gk)vemment  factories, 
^^^aKIa  n£  tnmiTiflr  ont  8. 10,  aud  12-inch  steel  sruns  bv  AmAriiMi.«  i<^y^* 
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^id  uew  tjrpes  of  gans,  subject  to  tests  to  be  prescribed,  to  compete 
ith  the  adopted  Ordnance  Department  type  of  gun  now  being  pro- 
Qced. 

In  this  connection  three  functions  were  devolved  upon  the  Board  of 
Ordnance  and  Fortification:  the  first,  to  prescribe  the  weight  and  di- 
lensions  of  the  several  calibers  of  guns ;  the  second,  to  adjudge  whether 
lie  prices  proposed  were  "  fair  to  the  manufacturer  and  for  the  inter- 
sts  of  the  CTnited  States;"  and  the  third,  to  prescribe  and  supervise 
be  proper  tests  of  the  typle  guns  which  should  be  produced  and  offered. 

On  October  8, 1890,  proposals  were  invited  for  famishing  these  hun- 
red  guns  under  contract  in  accordance  with  the  foregoing  act;  but 
Ithough  until  December  18  was  allowed  for  opening  the  proposals,  aone 
ere  received,  manufacturers  appearing  to  be  unprepared  to  make  bids, 
oubtless  on  account  of  the  costly  nature  of  the  plant  required,  and, 
erhaps,  on  account  of  the  amount  of  the  appropriation  being  limited 
>  $3,775,000. 

By  the  fortification  act  approved  February  24, 1891,  the  limit  of  ex- 
enditure  was  increased  to  $4,250,000,  $50,000  being  "  reserved  to  cover 
U  exx)enses  other  than  x>owder  and  projectiles  incident  to  the  tests 
nd  inspection  of  the  guns; "  and  also  the  Secretary  of  War  was  "  author- 
zed  to  contract  thereunder  for  such  less  number  of  guns  than  one  hun- 
Ired  as  he  may  deem  for  the  best  interests  of  the  Government." 

After  this  supplemental  legislation  the  Department  again,  on  May 
i,  1891,  advertised  for  proposals  for  the  25  8-inch9  50  10-inch  and  25 
[2-inch  guns. 

Bids  having  been  opened  on  July  13, 1891,  it  was  found  that  prox)osals 
lad  been  submitted  by  three  parties:  The  Midvale  Steel  Gompanv,  of 
Pennsylvania;  the  South  Boston  Iron  Works,  of  Boston, Mass.;  and  the 
Bethlehem  Iron  Company,  of  Bethlehem,  Pa. 

These  proposals  were  submitted  to  the  Board  to  adjudge  whether  the 
prices  proposed  were  ^^  fiadr  to  the  manufacturers  and  for  the  interest  of 
the  United  States." 

It  was  found  that  the  proposals  of  the  Bethlehem  Iron  Oompany  were 
80  far  below  those  of  their  competitors,  that  they  were  practically  theonly 
ones  before  the  Board  forconsideration.  After  elaborate  hearings  both 
of  the  officers  of  the  company  and  of  the  representatives  of  the  Ordnance 
Department,  and  after  most  careful  deliberation,  the  Boai'd  arrived  at 
the  following  conclusions,  to-wit: 

The  Board  is  of  opinion : 

(1^  That  the  interest  of  the  United  States  does  not  require  that  guns  shonld  be 
turned  oat  at  a  rate  materiaUy  greater  than  carriages  and  emplacemeDts  can  be  pro- 
dded, suitable  appropriations  therefor  being  made  to  make  them  available  for  use. 

(2)  That  the  interest  of  the  United  States  does  not  require  that  guns  should  be 
prijcured  by  contract  to  the  displacement  of  the  plant  and  skillt^d  labor  already  pro- 
vided for  at  the  Army  gun  factory  at  Watervliet. 

(3)  That  considering  the  necessary  appropriations  for  maintenance  and  operation  of 
tbe  gan  factory,  for  additional  forgings  to  keep  it  in  operation,  for  carriages  and  em- 
placements, for  mortars  and  carriages  therefor,  and  other  necessary  objects  of  defense 
>Bd  armament,  it  is  not  for  the  interest  of  the  United  States  to  hasten  the  contract 
gans  to  a  degree  likely  to  cripple  appropriations  li)r  these  other  necessary  objects. 

(4)  That  it  is  for  the  interest  of  the  United  States  to  accept  that  bid  of  the  Betlilc- 
W  works  which,  conformably  with  the  foregoing  proxtositions,  will  secure  the  cs- 
tibliiihment  of  a  private  gun  plant  within  a  reasonable  period,  with  the  least  cost 
fo  plant  to  the  United  States. 

(5)  That  Schedule  E,  in  the  opinion  of  the  Board,  is  the  schedule  which  most  nearly 
fOBforms  to  these  conditions.  The  Board,  therefore,  in  conformity  with  the  duty 
imposed  on  it  by  the  fortihcation  acts  approved  August  18,  1890,  and  February  24, 
i^  adjudges  tne  prices  named  in  the  proposals  of  tTic  Bethlehem  Iron  Company  of 
•'oIt  11, 1S91,  under  Schedule  £,  to  be  fair  to  the  manufacturer  and  for  the  interest 
of  Uie  United  States. 
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The  Board  recommendB  that  a  oontraot  be  entered  into  with  the  Bethlehem  Iron 
Company  for  the  manufacture  of  100  breeoh-loadlng  single-charge  built-up  forced- 
Bteel  rifled  guns,  under  Schedule  E  of  its  proposal  of  July  11,  1891,  viz.,  25  8-mch 
breech-loading  rifles  each  for  $17,246.55,' including  ten  rounds  of  ammunition  com- 
'plete;  the  first  gun  manufactured  to  be  the  type  gun,  which  shall  be  subjected  to 
such  tests  as  the  Board  of  Ordnance  and  Fortification  shall  hereafter  prescribe: 
that  the  ammunition  required  for  these  tests  over  and  above  the  ten  rounds  suppliea 
with  the  gun  shall  be  furnished  by  the  company  at  the  price  of  $71.09 per  round;  50 
10-inch  breech-loading  rifies,  each  for  $35,747.58,  including  ten  rounds  of  animuni- 
tion  complete ;  the  first  gun  manufactured  to  be  the  type  gun,  which  shall  be  sub- 
jected to  such  tests  as  the  Board  of  Ordnance  and  Fortification  shall  hereafter  pre- 
scribe ;  that  the  ammunition  required  for  these  tests  over  and  above  the  ten  rounds 
supplied  with  l^e  gun  shall  be  furnished  by  the  company  at  the  price  of  $131.06  per 
round;  25  12-inch  breech-loading  rifles,  eacn  for  $54,473.22,  including  ten  rounds  of 
ammunition  complete;  the  first  gun  manufactured  to  be  the  type  gun.  which  shall 
be  subpefited  to  such  tests  as  the  Board  of  Ordnance  and  Fortification  shall  hereafter 
prescribe ;  that  the  ammunition  required  for  these  tests  over  and  above  the  ten  rounds 
supplied  with  the  gun  s}iall  be  furnished  by  the  company  at  the  price  of  $217.06  per 
round. 

The  Bethlehem  Iron  Company  before  the  contract  is  made  should  submit  for  tiie 
approval  of  the  Board  of  Ordnance  and  Fortification  detailed  drawings  of  each  cali- 
ber of  ffun  contemplated  under  its  proposal  of  the  11th  of  July,  1891.  The  physi- 
cal quiHities  of  the  metal,  the  tests  to  be  made  of  it,  and  all  details  of  assembling 
the  parts  and  all  points  relating  to  the  construction  of  the  cuns  required  to  carry 
out  the  proposals  of  the  company,  should  be  approved  byuie  Chief  of  Ordnance 
before  being  submitted  to  the  Board. 

The  Board  is  further  of  opinion  that  the  Chief  of  Ordnance  should  be  authorized 
to  make  agreement  with  the  contractor  so  as  to  fMlmit  of  such  changes  being  made, 
from  time  to  time,  in  the  guns  to  be  furnished  as  may  be  necessary  to  keep  abreast 
of  any  improvements  that  may  hereafter  be  attained  in  gun  construction. 

To  fully  underBtand  the  foregoing  action  of  the  Board  it  should  be 
stated  that  the  Bethlehem  Iron  Company  submitted  five  distinct  pro- 
posals, with  prices  dependent  on  the  time  of  the  delivery  of  the  guns; 
the  highest  price  being  related  to  the  shortest  time  of  delivery  and  de- 
pending upon  the  magnitude  of  the  plant  required  and  the  consequent 
greater  cost  of  production. 

The  length  of  time  required  for  the  production  and  delivery  of  the 
one  hundred  guns,  including  the  time  required  for  erection  of  plant 
and  construction  and  test  of  type  gun,  under  the  lowest  bid,  is  esti- 
mated at  eleven  years  and  nine  months.  But  as  the  company  has  sig- 
nified its  purpose  of  adopting  the  Ordnance  Department  standard  type 
gun,  already  completed  and  in  part  tested,  it  is  believed  that  a  less 
time  will  be  sufficient. 

As  will  be  seen  the  Board  has  recommended  the  acceptance  of  the 
lowest  bid  and  longest  time,  which  will  distribute  the  cost  of  the  guns 
over  at  least  ten  years,  and  require  no  large  appropriation  in  any  one 
year. 

The  great  desideratum,  however,  provided  by  this  legislation,  as  un- 
derstood by  the  Board,  is  to  secure  the  establishment  in  the  United 
States  of  an  independent  gun  plant,  capable  of  producing  finished 
guns  of  heavy  caliber,  which,  in  case  of  emergency,  may  be  employed 
to  supplement  the  Government  gun  factories  in  the  armament  of  our 
fortifications. 

Another  consideration  which  had  much  weight  was  that  it  would  per- 
mit the  Army  gun  factory  to  be  turned  to  other  not  less  necessary 
gun  work,  and  thus  expedfte  by  several  years  the  completion  of  the 
defense  of  our  principal  seaports. 

It  also  devolved  upon  the  Board  to  prescribe  the  weight,  dimensions, 
inspections,  physical  properties  and  tests  of  such  guns  as  should  be 
offered,  which  duty  the  Board  performed,  and  these  specifications  were 
embodied  with  the  instructions  to  bidders,  and  became  incorporated  in 
every  bid  made. 


EEPORT  OF  BOARD  OF  ORDNANCE  AND  FORTIFICATION.   17 


The  following  are  the  conditions  prescribed  by  the  Board  as  those  to 
irhich  the  8,  10  and  12-iiich  single-charge  steel  breech-loading  girns  to 
be  procured  under  section  2  of  the  fortification  act,  approved  August 
18, 1890,  and  the  fortification  act,  approved  February  24, 1891,  must 
conform,  viz. : 

FOB  A  GUN  OF  S-INCXE  CALIBXB. 

The  weight  shall  be  about  14^  tons  (long). 

The  length  of  bore  shall  be  32  calibers,  measured  from  the  face  of  the  obtnratior 
to  the  face  of  the  muzzle  of  the  gun.  (In  order  that  the  gun  may  not  rr^quire  a  spe- 
cial carriage  for  its  proof,  it  is  desirable  that  the  diameter  of  the  trunnions  be  10 
inches,  ancf  the  distance  between  rimbases  32.5  inches.) 

The  power  shall  be  such  as  may  be  expressed  by  a  muzzle  energy  of  not  less  than 
7,600  foot-tons. 

The  ran<;e  shall  for  20  decrees  elevation  be  about  11,000  yards,  and  corresponding 
ranges  shall  be  obtained  with  lower  elevations. 

The  standard  of  accuracy  shall  be  as  given  in  the  following  table,  and  shall  be 
approximately  attained : 

Table  of  accuracy— £5  per  cent  reoiangles* 


Bange. 

Vertical  rectangle. 

HoriKontal  rectangle. 
Length.       Width. 

Height. 

Width. 

Tarda. 
1,500 
8,000 
6,000 
8,000 
10,000 

Feet. 
1.4 
3.4 
.......... 

Feet. 
1.0 
2.9 

Tardt, 

Tardt. 

20b7 
38.9 
48.5 

4.2 
8.7 
9.2 

The  endurance  test  should  not  be  less  than  350  rounds  with  full  charges.  After 
300  or  more  rounds  may  have  been  fired,  the  gun  may  be  lined  wholly  or  in  part, 
when  at  least  50  rounds  more  will  be  fired  to  fully  test  the  strength  of  the  con- 
struction. After  this,  the  general  soundness  and  efficiency  of  the  gun  should  not  be 
materially  impaired,  except  that  a  reasonable  amount  of  erosion  will  be  admitted. 
Should  any  material  modification  of  the  construction  be  made  during  the  trial,  at 
least  50  rounds,  with  full  charges,  shall  be  fired  thereafter. 

The  weight  of  projectile  to  be  used  with  full  charge  shall  be  about  300  pounds. 
Three  hundred  and  fifty  rounds  of  ammunition  shall  be  ^he  proper  amouut  to  be 
supplied  with  the  gun  for  test. 

As  a  proof  of  general  efficiency  the  breech  mechanism  should  work  freely  and  be 
convenient  for  operating,  the  opening  and  closing  of  the  breech  to  be  perforrae<l 
without  great  difficulty  by  one  man.  The  projectiles  shall  admit  of  being  readily 
handled,  inserted,  and  centered  in  the  bore,  and  not  be  subject  to  injury  or  deforma- 
tion either  in  handling  or  transportation. 

A  rapidity  of  fire  of  20  rounds  per  hour  shall  ^e  attainable,  using  such  appli- 
ances for  loading  as  are  employed  by  the  Ordnance  Department,  U.  S.  Army. 

The  repairs  allowable  during  the  entire  trial  of  a  gim,  exclusive  of  the  insertion  of 
a  lining  tube,  will  be  confined  to  repairing  or  renewing  parts  injured  during  trial. 
No  alterations  that  may  affect  the  general  construction  of  any  part  will  be  made 
without  the  sanction  of  the  Board. 

FOB  A  GTTS  OP  10  IN^CHES  CALIBEB. 

The  weight  shall  be  about  30  tons  (long). 

The  length  of  bore  34  calibers,  measured  from  the  face  of  the  obturator  to  the  face 
of  the  muzzle  of  the  ^n.  (In  order  that  the  gun  may  not  require  a  special  carriage 
for  its  proof,  it  is  desirable  that  the  diameter  of  the  trunnions  be  12  inches  and  the 
distance  between  rimbshses  42  inches). 

The  newer  shall  be  such  as  may  be  expressed  by  a  muzzle  energy  of  not  less  than 
15,000  toot-tons. 

The  range  shall  for  20  degrees  ol  "elevation  be  about  13,650  yards,  and  correspond- 
ifl^r  ranges  shall  be  obtained  with  lower  elevations. 

The  standard  of  accuracy  shall  be  the  same  as  that  prescribed  for  an  8-inch  gun. 

0.  Ex.  99 6 
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The  endnrance  shall  not  be  less  than  300  rounds  wiUi  fall  charges;  and  a  lining 
may  be  inserted  after  250  rounds. 

The  weight  of  projectile  with  full  charges  shall  be  about  975  pounds. 

Other  conditions  lor  test  shall  be  the  same  as  for  an  8-inch  gun,  except  that  under 
general  efficiency  a  rapidity  of  fire  of  fifteen  rounds  per  hour  shall  be  attainable. 

FOR  A  GUN  OF  12  INCHKS  CAUBER. 

The  weight  shall  be  about  52  tons. 

The  length  of  bore  shall  be  34  calibers.  (In  order  that  the  gun  may  not  require 
a  special  carriage  for  its  proof,  it  is  desirable  that  the  diameter  of  trunnions  be  14.5 
inches  and  the  distance  between  rimbases  49.8  inches). 

The  power  shall  be  such  as  may  be  expressed  by  a  muzzle  energy  of  not  less  thhn 
26,000  foot-tons. 

The  range  shall  for  20  degrees  elevation  be  about  14,700  yards,  and  corresponding 
ranges  shall  be  attained  with  lower  elevations.  The  accuracy  shall  be  the  same  as 
that  prescribed  for  an  8-inch  gun. 

The  endurance  shall  not  be  less  than  250  rounds,  and  a  lining  may  be  inserted  after 
200  rounds. 

The  weight  of  projectile  for  full  charges  shall  be  about  1,000  pounds. 

Other  conditions  of  test  shall  be  the  same  as  for  an  8-inch  gun,  except  that  under 
general  efficiency  a  rapidity  of  fire  of  10  rounds  per  hour  shall  be  attainable. 

The  judgment  and  recommendations  of  the  Board  as  above  set  forth 
have  been  approved  by  the  Secretary  of  War,  and  it  is  expected  that 
the  execution  of  the  contract  may  soon  be  in  progress. 

Other  gun  contracts. — Under  the  act  of  August  18, 1890,  the  War  De- 
partment has  entered  into  contract  with  the  West  Point  Foundry  for 
hnishiiig  and  assembling  eleven  8-inch  guns  to  be  made  from  forgings 
procured  under  act  of  September  22, 1888.  These  guns  are  being  fin- 
ished and  assembled  subject  to  inspections  and  tests  prescribed  by  the 
Board. 

mOBEASED  LENGTH  OF  HEAVY  dHJNS. 

With  the  increase  in  weight  of  metal  thrown  by  heavy  guns  has  come 
a  demand  for  slow-burning  powders  to  avoid  excessive  strains  in  mov- 
ing these  masses,  and  such  powders  in  their-  turn  have  demanded  an 
increase  in  the  length  of  the  bore  ot  the  gun  that  their  full  effect  may 
be  obtained.  Consequently,  in  foreign  services  there  has  been  during 
the  past  few  years  a  steady  increase  in  the  length  of  guns  of  6  to  12 
inches  caliber.  Latterly  it  has  been  proposed  to  increase  the  total 
length  of  our  12-inch  breech-loading  rifles  from  36^  calibers  to  40.  For 
such  guns  of  this  caliber  as  are  to  be  mounted  on  gun  lifts  or  disap- 
pearing carriages,  any  increase  of  either  length  or  weight  is  so  unde- 
sirable that  for  the  present,,  at  least,  it  is  not  to  be  considered.  It  is, 
however,  very  desirable  that  we  should  know  by  actual  experience  what 
are  the  merits  and  demerits  of  increased  length,  and  as  some  of  the 
guns  of  this  caliber  are  to  be  mounted  on  nondisappearing  carriages, 
the  Board  has  recommended  that  the  Chief  of  Ordnance  be  authorized 
to  obtain  forgings  for  not  to  exceed  seven  guns  of  this  caliber,  of  40  cali- 
bers total  length,  and  that  one  of  them  be  finished  and  tested  as  soon 
as  possible,  but  that  their  manufacture  be  not  allowed  to  unduly  inter- 
fere with  that  of  the  shorter  guns. 

EXPERIMENTAL  GUNS. 

Sdveral  types  of  experimental  guns  have  received  the  attention  of 
the  Board,  and  are  now  under  fabrication  in  various  stages  of  progi^ess. 
The  first  of  these  to  which  the  Board  calls  attention  is: 

The  Haskell  multicharge  gun,  in  process  of  construction  by  the  Has- 
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kell  Multicharge  Ordnance  Company,  at  Keading,  Pa.  Under  section 
6  of  the  act  of  September  22, 1888,  the  Board  on  July  20, 1889,  allotted 
$28,000  for  the  purchase  of  one  8-inch  Haskell  multicharge  dynamite 
gun  of  the  model  of  February,  1889,  payment  to  be  made  on  delivery 
at  proving  ground.  Subsequently,  April  9,  1890,  upon  request  of  the 
Haskell  Midticharge  Ordnance  Company,  the  Board  authorized  the 
substitution  of  the  10-inch  high  power  steel  multicharge  gun,  at  the 
company's  option,  for  the  dynamite  gun  before  provided  for,  and  allot- 
ted the  sum  of  $55,000,  or  so  much  thereof  as  might  be  necessary  for 
the  purpose,  under  the  act  of  September  22, 1888,  payments  therefor  to 
be  made  in  four  equal  installments  ds  the  Secretary  of  War  might  direct. 
On  September  3^  1890,  the  Board  was  advised  by  J.  R.  Haskell,  super- 
intendent of  the  Haskell  Company,  that  his  plans  for  the  gun  were  then 
nearly  completed  and  his  estimates  in  process  of  preparation,  but 
what" progress  has  been  made  in  the  actual  fabrication  of  the  gun  the 
Board  is  not  advised. 

This  gun  is  not  subject  to  test  of  metal  or  parts  by  the  Government 
during  process  of  fabrication,  nor  does  it  involve  the  imrchase,  neces- 
sarily, of  any  other  of  this  type. 

Wire-wound  guns. — Several  guns  of  the  wire-wound  type  have  been 
brought  to  the  attention  of  the  Board,  and  two  are  now  in  course  of 
fabrication  under  allotments  made  by  the  Board.  The  first  of  these  is 
what  is  known  as  the  Crozier  wire-wound  gun,  which  has  been  ap- 
proved by  the  Ordnance  Department,  and  is  also  known  as  the  Ord- 
nance Department  wire- wound  gun. 

On  November  7, 1888,  the  Board  received  from  the  Chief  of  Ordnance 
a  communication,  accompanied  by  drawings  and  estimates,  for  the  con- 
struction of  the  Crozier  wire- wound  gun,  and  an  allotment  was  made 
therefor  of  $32,000.  On  June  6, 1890,  an  additional  allotment  of  $14,000 
was  made  for  the  completion  of  this  gun,  on  recommendation  of  the 
Chief  of  Ordnance. 

This  gun  is  nowin  course  of  fabrication  by  the  Ordnance  Department 
at  the  Army  gun  factory,  and  considerable  progress  has  been  made 
with  it.  At  last  accounts  the  steel  wire  had  all  been  delivered,  and  the 
jacket,  trunnion  hoop  and  chase  hoops,  made  of  cast  steel,  oil-tempered 
and  annealed,  have  been  contracted  for  with  the  Standard  Steel  Cast- 
ing Company.  The  Board  is  not  advised  as  to  the  present  precise 
condition  of  this  gun. 

This  gun  consists  principally  of  a  steel  tube,  overlaid  from  breech  to 
muzzle  with  a  practically  continuous  covering  of  steel  wire,  wound  in 
layers,  with  a  jacket  cylinder  enveloping  the  steel  wire  over  the  rein- 
force, and  a  continuous  layer  of  hoops  enveloping  the  wire  over  the 
chase  of  the  gun  from  the  tninnion  hoop  forward  to  the  muzzle. 

Another  experimental  gun  of  the  wire-wound  type  now  approaching 
completion  is  known  as  the  Woodbridge  10-inch  wire- wound  gun.    The 
fobrication  of  this  gun  had  been  commenced  before  the  organization  of 
this  Board,  but  had  been  arrested  for  want  of  api)ropriations.    For 
its  completion  the  Board  allotted  on  June  12, 1889,  the  sum  of  $20,000. 
This  is  a  breech-loading  rifle  of  steel,  and  consists  principally  of  an 
inner  steel-tube,  overlaid  for  the  rear  half  of  its  length  with  a  cylinder 
of  closely-fitted  steel  staves,  and  then  wound  with  steel  wire,  tinned, 
which  is  afterwards  soldered.    The  entire  length  of  the  gun  is  wire- 
wound,  the  wire  lying  in  direct  contact  witli  the  tube  forwiird  of  the 
staves  and  forming  the  exterior  of  the  gun,  cKcept  where  covered  with 
the  trunnion  hoop  and  sleeve;  but  the  wire  j  ortion  is  separated  in  the 
whole  length  into  three  sections  by  steol  rin  js  or  bauds,  screwed  aud 
shrunk  on  the  cylinder  of  staves  or  the  tube 
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The  inventor  of  this  gun,  Dr.  W.  E.  Woodbridge,  is  employed  as  an 
assistant  at  the  Watertown  Arsenal  in  connection  with  its  manufacture. 

On  May  8, 1891,  the  Chief  of  Ordnance  communicated  to  the  Board 
his  opinion  that  this  gun  might  be  finished  in  six  months  from  that  date, 
and  asked  for  a  further  allotment  of  $2,818  for  its  completion,  which 
allotment  was  made  by  the  Board.  As  the  making  of  this  gun  has  been 
long  delayed,  the  Board  urged  "that  the  work  be  pushed  forward  with 
all  due  expedition  and  completed  without  unnecessary  delay."  The 
Board  is  not  advised  as  to  the  present  condition  of  this  gun. 

Still  another  experimental  wire-wound  gun,  which  was  approaching 
completion  at  the  organization  of  the  Boaid,  was  the  Woodbridge  ca8^ 
iron  wire- wound  gun,  for  the  completion  of  which  the  Board  made  an 
allotment  of  $1,500.  The  gun  i6  completed  and  is  now  at  the  ordnance 
proving  ground  at  Sandy  Hook. 

Application  has  been  made  to  the  Board  to  make  allotments  for  other 
guns  of  the  wire- wound  and  segmental  types,  but  this  has  not  been 
deemed  wise  until  the  guns  above  named,  involving  like  principles  of 
construction,  have  been  completed  and  tested.  But  the  Board  has 
made  an  allotment  of  $3,031  for  the  purchase  of  ammunition  for  the  test 
of  the  Brown  segmental  wire- wound  gun,  and  has  also  made  an  allot- 
ment for  adapting  a  carriage  for  proving  or  testing  the  same. 

CAST-IRON  BRKECH-LOADING  MORTARS. 

Section  6  of  the  act  of  September  22, 1888,  provided  that — 

Sec.  6.  Whenever  any  party  shall  present  for  test  a  completed  cast-iron  breech- 
loading  mortar  of  twelve  inches  caliber,  of  about  thirty-two  thousand  pounds  weight, 
with  a  proper  supply  of  ammunition  therefor  not  exceeding  two  hundred  rounds, 
such  mortar  shall  be  tested  in  the  presence  of  the  party  presenting  the  same,  and 
should  it  be  shown  to  the  satisfaction  of  the  Board  by  such  tests  to  be  equal  in 
accuracy,  range,  power,  endurance,  material,  and  general  efficiency  to  the  twelve- 
inch  cast-iron  steel-hooped  breech-loading  mortar  now  at  Sandy  Hook,  the  mortar 
and  ammunition  shall  be  paid  for,  including  cost  of  transportation,  and  contract  be 
made  for  a  further  supplv  of  not  less  than  nfty  and  not  more  than  one  hundred,  at 
such  reasonable  cost  as  tne  Board  herein  provided  for  shall  determine,  not  to  exceed 
six  thousand  five  hundred  dollars  each.  The  eutire  number  to  be  delivered  in  one 
year  from  date  of  contract.  Said  mortar  and  all  which  may  be  contracted  for  under 
this  provision  shall  be  subject  to  inspection  at  each  stage  of  manufacture. 

The  South  Boston  Iron  Works  proposed  to  present  a  cast-iron  mortar 
for  test  under  the  provisions  of  this  section. 

The  terms  of  the  statute  required  that  the  mortar  presented  for  test 
should  be  "shown  to  the  satisfaction  of  the  Board  by  such  tests  to  be 
equal  in  accuracy,  range,  power,  endurance,  material,  and  general 
efficiency  to  the  12-inch  cast-iron  steel-hooped  breech-loading  mortar 
now  at  Satidy  Hook.'' 

After  much  delay  the  mortar  was  completed  and  presented,  when  a 
question  arose  between  the  Board  and  the  manufacturers  as  to  the 
correct  construction  to  be  placed  upon  the  statute  as  to  the  test  of  the 
mortar;  the  manufacturers  contending  that  the  .test  should  be  limited 
to  200  rounds,  and  the  Board  declaring  its  intention  that  the  test  should 
continue  until  the  question  of  equality  of  "endurance"  was  decided. 

Pending  this  controversy,  however,  the  question  was  settled  by  the 
bursting  of  the  mortar  at  the  twentieth  round.  A  full  report  of  the 
firings  and  the  result  thereof  was  submitted  to  Congress  by  the  Secre- 
tary of  War  January  27,  1890,  in  House  Ex.  Doc.  158,  first  session 
Fifty-first  Congress,  to  which  reference  is  made  for  a  full  history  of  this 
trial.    A  copy  is  appended  hereto  marked  D. 

Ko  other  cast-iron  breech-loading  mortal'  has  been  presented  for  test 
ander  said  section. 
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The  Board  regards  this  test  as  confirming  its  opinion  of  the  unrelia- 
bility of  east  iron  as  a  material  for  high-power  gnns  and  mortars,  and 
in  view  of  the  result  now  recommends  the  repeal  of  so  much  of  section 
6  of  the  act  of  September  22^  1888,  as  relates  to  the  purchase  of  cast 
iron  mortars  of  this  type. 

CAST  IRON  MORTARS  HOOPED  WITH  STEEL. 

Section  5  of  the  act  of  September  22, 1888,  appropriated  $250,000  "For 
the  purchase  of  material  for,  and  the  manufacture  of,  12-inch  breech- 
loadmg  rifled'  mortars  of  cast  iron,  hooped  with  steel,  of  about  32,000 
pounds  weight,  similar  to,  and  equal  in  range,  power,  and  accuracy  of 
fire  to  the  12-inch  breech-loading  mortar,  cast  iron,  steel -hooped,  now 
at  the  ordnance  proving  ground,  Sandy  Hook,  N.  J.,  said  mortars  to 
be  subject  to  inspection  in  all  stages  of  manufacture." 

The  bodies  of  these  mortars,  thirty  in  number,  were  put  under  con- 
tract to  the  Builders  Iron  Foundry,  Providence,  R.  I. ;  and  the  forg- 
ings  for  the  steel  hoops  and  breech  mechanism  for  the  same  to  the  Mid- 
vale  Steel  Company,  of  Philadelphia. 

Twelve  of  these  mortars  have  been  delivered  and  are  now  ready  tor 
proof  at  the  proving  grounds  at  Sandy  Hook. 

All  the  mortars  under  this  contract  should  be  completed  by  August, 
1892. 

The  test  mortar  of  this  type,  which  has  been  thoroughly  tried,  has 
proved  itself  an  efficient  and  accurate  arm  for  protecting  harbor  chan- 
nels, where  a  vertical  fire  is  desired;  but  in  view  of  the  greater  range, 
power,  and  endurance  .of  the  all-steel  mortar  of  the  same  type  and  cali- 
ber, it  may  well  be  considered  whether,  in  the  end,  it  will  not  be  true 
economy  to  discontinue  the  manufacture  of  the  cast-iron  body,  and  to 
make  our  mortars,  as  we  now  do  our  guns,  entirely  of  forged  steel. 

By  the  act  of  August  18, 1890,  a  further  appropriation  of  $400,000 
was  made  for  cast-iron  steel-hooped  mortars,  which  was  duly  allotte<l, 
and  contracts  have  been  entered  into  for  forty -three  additional  mortars. 
The  contract  for  the  cast-iron  bodies  for  these  has  been  let  to  the  South 
Boston  Iron  Works,  and  the  steel  forgings  therefor  to  the  Midvale  Steel 
Company.  The  cast-iron  bodies  are  to  be  completed  by  September  27, 
1892,  and  the  mortars  ready  for  delivery  within  six  months  after  receipt 
of  the  forgings.  The  delivery  of  these  forty-three  mortars  should  there- 
fore commence  about  April,  1893,  and  when  delivered  will  complete  the 
seventy-three  now  provided  for. 

ALL-STEEL  12.INCH  MOETARS. 

The  Board  on  October  10, 1889,  made  allotment,  under  the  act  of  1888, 
of  $15,000  for  the  construction  of  a  forged  steel  built-up  mortar  of  12 
inches  caliber,  which  amount,  with  subsequent  allotments  amounting  to 
12,850,  makes  the  total  cost  of  the  mortar  $17,850.  The  mortar  has 
been  completed  at  the  Army  Gun  Factory,  and  is  now  at  the  ordnance 
proving  grounds  at  Sandy  Hook  undergoing  test.  With  this  more  pow- 
erful mortar  it  is  expected  to  obtain  a  range  of  about  8  miles. 

SEACOAST  GUN  CARRIAGES. 

The  greater  wei^jht  and  power  of  modern  seacoast  guns  render  the 
metallic  gun  carriages  now  on  hand  un^suited  and  insufficient  ibr  the  new 
service. 
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The  Government  has  on  hand  a  large  %tock  of  carriages  designed  for 
the  10  and  15-inch  smodthbore  guns,  which  by  alteration  and  strength- 
ening can  be  adapted  to  the  mounting  of  the  8-inch  converted  rifle  and 
the  15-inch  smoothbore  gun,  using  increased  charges. 

Appropriations  amounting  to  $260,000  have  been  made  in  the  last 
three  years  for  such  alterations,  which  are  going  on  principally  atWa- 
tertown  Arsenal,  Massachusetts. 

An  appropriation  of  $27,000  has  also  been  made  by  the  act  of  1801 
for  increasing  the  facilities  of  this  arsenal  in  making  such  alterations. 

Besides  this,  the  sum  of  $100,000  was  appropriated  by  the  act  of  Feb- 
ruary 24,  1891,  for  carriages  for  the  new  steel  breech-loading  seacoast 
guns,  procured  under  the  act  of  September  22, 1888. 

In  view  of  the  forward  condition  of  the  Army  gun  factory,  and  of 
the  probable  early  execution  of  the  hundred-gun  contra<;t  with  the 
Bethlehem  Iron  Company,  the  time  would  appear  to  have  arrived  for 
the  energetic  prosecution  of  the  work  of  providing  carriages  for  the 
new  guns. 

In  these  days  of  naval  range-finders,  machine  guns,  small  arms  of 
wonderful  precision,  and  smokeless  powders,  the  handling  of  heavy 
guns  mounted  upon  ordinary  barbette  carriages  on  low  sites  is  cert.ain 
to  be  productive  of  such  destructive  results  as  to  forbid  it«  being 
attempted.  The  Board  has  therefore  had  under  earnest  consideration 
various  types  of  disappearing  gun  carriages,  and  has  also  recommended 
an  allotment  for  a  gun  lift  for  12-inch  guns,  which  Is  now  in  course  of 
construction  at  Sandy  Hook,  N.  J. 

A  pneumatic  gun  carriage  of  the  disappearing  type  for  a  10-inch 
gun,  for  which  allotment  was  recommended,  by  the  Board,  has  been 
completed,  and  is  now  in  position  at  the  same  place  awaiting  test, 
which  the  Board  expects  will  be  made  during  the  month  of  November. 
Of  the  other  designs  submitted  to  the  Board  only  two  have  been  rec- 
ommended for  trial,  and  these  are  now  in  process  of  construction. 
They  are  the  Gordon  and  the  modified  Buffiugton  carriages.  Of  the 
former,  a  carriage  for  a  10-Inch  gun,  and  of  the  latter,  carriages  for  a 
10-inch  and  for  an  8-inch  gun  are  under  construction. 

The  construction  for  drill  purposes  of  an  experimental  nondisappear- 
ing  barbette  carriage  for  an  8-inch  breech-loading  rifle,  steel,  upon 
designs  submitted  to  and  approved  by  the  Board,  has  also  been  author- 
ized. 

In  a  matter  of  so  much  consequence  the  Board  has  deemed  it  of  the 
utmost  importance  to  proceed  with  care,  and  not  to  recommend  large 
expenditures  until  satisfied  of  the  excellence  of  the  type. 

Up  to  this  time  there  has  been  no  pressure  for  seacoast  carriages,  for 
the  reason  that  we  had  not  the  modern  guns  to  mount  upon  them. 
That,  however,  will  no  longer  be  the  case,  and  the  proof  and  construc- 
tion of  this  class  of  carriages  should  proceed  pari  passu  with  the  com- 
pletion of  guns. 

The  construction  of  carriages  for  field  guns  progresses  favorably  and 
satisfactorily. 

SEAOOAST  MOBTAB  OABBIAaES. 

Contracts  have  been  entered  into,  as  above  stated,  for  seventy -three 
seacoast  mortars,  and  the  sum  of  $325,000  has  been  appropriated  for 
the  construction  of  carriages  for  the  same. 

The  modern  high-i)ower  breech-loading  rifled  mortar  of  about  12  cal- 
ibers length  of  bore,  being  an  entirely  new  arm  in  our  ser  vice,  carriages 
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of  greater  strength  and  endurance  than  any  heretofore  in  use,  cjipaWe 
of  resisting  the  immense  strain  of  llrifig  a  projectile  of  upward  of  6(KI 
pounds  weight  at  a  great  angle  of  elevation,  had  to  be  devised,  con- 
structed and  tested. 

Two  types  of  carriages  for  these  heavy  rifled  mortars,  which  are  to 
constitute  such  an  important  part  of  our  system  of  defense,  have  been 
purchased  under  allotments  recommended  by  the  Board,  and  both  are 
now  at  Sandy  Hook,  one,  the  "Spring  Return  Carriage"  undergoing, 
and  the  other,  the  "Canet  Hydro- Pneumatic  Carriage,"  awaiting  test. 
While  the  former  has  not  been  entirely  successful  it  has  been  so  to  a 
certain  degree,  and  as  it  was  the  only  carriage  for  heavy  mortars  which 
had  been  tested  so  far,  and  as  the  demand  for  such  carriages  was  be- 
coming urgent,  it  was  thought  that  the  defects  developed,  being  simply 
of  construction  and  not  inherent  in  the  design,  the  Board  was  justified 
in  consenting  to  the  request  of  the  Chief  of  Ordnance  and  recx)mmend- 
ing  the  allotment  of  $100,000  for  the  construction  of  mortar  carriages 
of  this  type.  Accordingly,  in  February  of  this  year  such  action  was 
taken,  the  Board  stating  that  it  did  not  feel  at  liberty  to  recommend  a 
larger  allotment  in  view  of  the  information  then  before  it. 

It  is  estimated  that  the  present  appropriations  will  procure  about 
twenty-live  of  these  carriages,  leaving  forty-eight  mortars  now  under 
contract  to  be  provided  with  carriages  by  future  appropriations. 

The  devising  of  the  best  possible  carriage  for  these  high-power  sear 
coast  mortars  is  an  inviting  field  for  inventive  genius,  and  a  number  of 
elaborate  essays  in  this  direction  have  come  before  the  Board. 

As  either  guns  or  mortars  are  useless  without  carriages  adapted  to 
their  services,  the  time  has  arrived,  in  the  judgment  of  the  Board,  for 
providing  such  carriages  as  rapidly  as  the  guns  and  mortars  shall  be 
turned  out,  so  that  they  may  be  at  once  placed  in  position. 

GTJN  AND  MOBTAR  BATTERIES. 

By  the  fortification  act  of  1890,  the  expenditure  of  the  appropriation 
of  $1,221,000  for  gun  and  mortar  batteries  at  Boston,  New  York  and 
San  Francisco  was  placed  under  the  supervision  of  this  Board  and 
on  September  2, 1890,  the  same  was  allotted  to  the  several  objects  in 
accordance  with  the  project  upon  which  the  appropriation  was  based. 

SUBMARINE  MINES  AND  TORPEDOES. 

Among  the  earliest  objects  of  appropriation  under  the  new  policy  of 
harbor  defense,  were  submarine  mines  and  torpedoes. 

Following  large  appropriations  previously  made,  the  act  of  Septem- 
ber 22,  1888,  appropriated  $260,000  tor  these  and  allied  objects,  and  the 
farther  sum  of  $200,000  for  the  same  objects  was  granted  in  the  act  of 
March  2, 1889.  The  expenditures  under  the  acts  above  named  were 
under  the  supervision  of  this  Board. 

Such  liberal  appropriations  show  the  importance  which  the  legisla- 
tive branch  of  the  Government  attached  to  these  methods  of  defense. 

Recognizing  the  importance  of  these  preparations,  allotments* were 
promptly  made  for  the  procurement  of  fixed  torpedoes  or  submarine 
niiiies,  and  the  Board  approved  the  prosecution  ot  continued  and  thor- 
ough exx)eriments  and  tests  to  ascertain  the  mostpra<'.ticable  and  effect- 
ive movable  torpedo,  controllable  from  the  shore.  These  latter  experi- 
Bttents  as  heretofore  have  been  conducted  at  the  Engineer  Station  at 
Willets  Pointy  Long  Island,  under  the  direction  and  immediate  super- 
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Vision  of  the  Engineer  Department.  Considerable  progress  has  been 
made  in  these  tests  and  the  experiments  are  still  continued. 

Investigations  looking  to  the  development  of  a  system  for  harbor 
defense  by  submarine  mines  were  actually  begun  in  1869.  In  conse- 
quence of  this,  and  of  the  much  less  time  required  for  the  construction 
of  the  material  than  of  high-power  guns  and  mortars  and  their  mount- 
ings, the  condition  of  the  submarine  mine  defenses  of  our  harbors  is  in 
a  better  state  of  forwardness  than  that  of  any  of  the  other  elements. 

Of  course  it  is  not  necessary  that  the  mines  shall  be  planted  until  the 
exigency  shall  arise;  but  a  considerable  supply  of  electrical  operating 
apparatus,  cases,  anchors  and  small  parts  have  been  gradually  accumu- 
lated; several  shore  stations  have  been  constructed  or  are  in  process  of 
construction,  and  all  the  more  permanent  parts  of  the  system  are  kept 
in  a  state  of  readiness  for  use. 

The  manufacture  of  electrical  cables  and  appliances  has  been  im- 
mensely developed  of  late  in  this  comitry,  and  it  is  believed  that  the 
necessity  of  placing  large  quantities  of  these  perishable  articles  in  store 
no  longer  exists.  A  supply  sufficient  to  meet  the  first  demand  will  suf- 
fice. 

The  principal  harbors  have  been  carefully  studied,  the  position  for 
each  mine  is  indicated  upon  charts  filed  in  the  War  Department,  and  a 
force  of  engineer  officers  and  soldiers  has  been  thoroughly  trained  in  the 
loading,  planting  and  connecting  of  these  mines  with  the  shore  stations 
and  in  the  operating  of  the  system  in  war. 

It  is  hardly  necessary  to  say  that  submarine  mines  are  not  designed 
to  constitutean  independent  system  of  defense.  They  form  but  one  part 
of  a  combined  system,  the  more  important  element  of  which  consists  in 
powerful  shore  batteries  of  high-power  guns  and  mortars. 

The  mine  fields  are  designed  to  delay  hostile  ships  under  tire  until  these 
heavy  batteries  can  make  their  fire  eff'ective.  Cable  galleries  connect 
the  mines  with  the  protracted  shore  stations  and  the  electrical  appliances 
designed  for  firing  the  mines,  while  the  rapid-tire  guns  protect  the  mines 
from  interference  by  the  enemy,  and  also  repel  attacks  upon  the  shore 
batteries  or  stations.  Without  the  heavy  batteries  of  high -power  guns 
and  mortars  these  appliances  would  be  of  no  great  value,  Jls  they  could 
be  removed  or  countermined  by  the  enemy. 

The  Board  calls  attention  to  this  feature  of  the  case  in  order  to  em- 
phasize the  fact  that  the  earliest  production  of  an  adequate  number  of 
modern  high-power  guns  and  mortars  is  the  central  and  an  all  import- 
ant element  in  the  defense  of  our  great  seaports.  Until  this  is  accom- 
plished all  other  preparations  are  insufficient  and  ineflfective. 

The  movable  torpedo  under  control  from  shore  stations  is  anoftensive 
weapon  the  powers  of  which  are  not  yet  fully  developed.  It  is  of  limited 
range,  of  uncertain  accuracy,  and  of  so  complex  mechanism  as  to 
be  liable  to  frequent  failures.  Its  true  function  is  the  defense  of  mine 
fields;  and  for  this  purpose  it  appears  worthy  of  the  development,  bear- 
ing in  mind,  however,  that  it  can  never  constitute  more  than  an  auxil- 
iary defense. 

,  ERICSSON  AERIAL  SUBAQUATIC  PROJECTILE. 

Among  other  subjects  which  haveengaged  the  attention  of  the  Board 
is  the  Ericsson  aerial  subaquatic  in^ojectile.  This  is  an  invention  owned 
by  the  Ericsson  Coast  Defense  Company  and  is  attributed  to  the  distin- 
guished inventor  John  Ericsson,  the  designer  of  the  original  Monitor. 
The  claim  made  for  this  device  is  that  it  can  be  fired  from  either  a  pneu- 
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matif  gim  or  ftom  a  i)Owder  gun  modified  from  one  of  our  smoothbore 
15-incrli  guns,  and  after  a  considerable  aerial  flight  will  on  striking  the 
water  descend  to  a  depth  below  the  surface  for  which  it  may  have  been 
previously  adjusted.  Beaching  such  depth,  it  will  without  change  of 
direction  proceed  on  its  course,  the  path  pursued  remaining  straight 
and  practically  parallel  to  the  surface  of  the  water.  Whether  the  com- 
pany will  be  able  to  make  the  projectile  accomplish  what  is  claimed  can 
of  course  be  only  determined  by  actual  trial,  and  in  view  of  the  great 
advantages  offered  by  this  invcMtion,  if  it  should  prove  successfiil,  the 
Board  has  recommended  an  allotment  of  $11,333.33  for  the  purchase  of 
four  of  these  projectiles. 

They  have  been  delivered  and  are  awaiting  the  receipt  of  one  of  the 
pneumatic  guns  now  under  contract,  with  wMch  they  will  be  tested. 

BAPID-FIRE  GUNS. 

A  matter  which  has  engaged  the  attention  of  the  Board  to  a  consider- 
able extent  for  some  time  past  has  been  the  investigations  necessarily 
preliminary  to  the  determination  of  the  proper  type  of  gun  for  the  pro- 
tection of  the  mine  areas  or  torpedo  fields  arranged  for  obstructing  the 
cbannels  of  approach  toour  harbors  and  for  flanking  the  shore  batteries. 
Such  a  gun  must  be  of  the  rapid-fire  type,  and  its  ammunition  should 
belong  to  the  smokeless*  variety.  These  conditions  being  adopted  as 
essential,  the  Board,  after  careful  study  of  the  necessities  of  the  case 
and  a  comparison  of  the  merits  and  demerits  of  the  various  systems 
and  calibers  adopt<5d  throughout  the  world,  recommended  in  May  last 
that  the  Canet,  the  Armstrong,  and  the  Hotchkiss  types  of  rapid -tire 
gnu  be  tested.  Of  the  guns  ordered — and  which,  it  is  hoped,  will  be 
delivered  in  a  few  months — each  is  mounted  upon  the  carriage  which 
the  manufacturer  deems  best  suited  to  develoj)  its  capabilities.  All 
three  are  of  the  same  caliber,  namely,  4.72  inches,  and  each  emjjloys 
smokeless  powder.  Ammunition  to  the  amount  of  five  hundred  rounds 
for  each  gun  has  also  been  ordered.  It  is  proposed  to  submit  these 
guns  to  a  thorough  test  with  a  view  to  determining  which  is  best  suited 
for  the  i>urpo8e  required. 

The  Board  has  also  made  an  allotment  for  a  Driggs-Bchroeder 
6-pounder  rapid-fire  gun,  which  is  now  in  the  hands  of  the  Ordnance 
Department  for  test. 

Attention  has  also  been  given  to  several  types  of  breech  mechanism 
intended  to  facilitate  rapidity  of  fire.  The  Gerdom  and  Seabury  sys- 
tems are  now  being  experimentally  applied,  resi)ectively,  to  the  fiehl 
(3.2-inch)  and  siege  rifle  (5-inch)  gun,  while  still  other  systems  are  yet 
nnder  consideration  by  the  Board. 

HIGH  EXPLOSIVES. 

« 

A  subject  that  has  engaged  much  of  the  attention-  of  the  Board  is 
that  of  explosives,  and  especially  of  high  explosives  and  projectiles  for 
their  use.  Numerous  varieties  have  been  brought  to  the  attention  of 
tiie  Board  and  have  received  its  careful  consideration. 

A  committee  of  the  Board,  consisting  of  Gen.  Abbot  and  Col.  Mordecai, 
has  been  charged  with  a  series  of  investigations  and  experiments  to  de- 
termine what  form  of  high  explosive  and  what  method  of  charging  the 
projectile  are  best  adapted  to  the  exigencies  of  coast  defense.  The 
trials  were  conducted  by  the  Ordnance  Department.  Attention  is  in 
vited  to  the  appended  reports  from  this  committee  (Appendix  E),  one, 
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dated  June  5,  1889,  submitting  the  general  programme  which  was 
adopted  by  the  Board,  and  the  other,  dated  October  12,  1891  (which 
al«o  meets  with  the  approval  of  the  Board),  reporting  progress  to  date, 
witli  the  conclusions  resulting  therefrom,  together  with  a  programme  for 
the  further  prosecution  of  the  trials  in  the  early  future. 

It  is  too  early  to  say  that  a  conclusion  has  been  reached;  but  the 
Board  ho])es  that  the  problem  may  be  solved  of  firing  a  shell  chargetl 
with  a  satisfactory  high  explosive  of  sufficient  destructive  energy  from 
an  ordinary  rifled  gun  without  danger  of  premature  explosion.  Such  a 
problem  is  one  to  command  the  best  attention  of  scientific  military  men 
and  of  inventors. 

In  this  connection  attention  is  called  to  the  fact  that  large  appropria- 
tions have  been  made  tor  pneumatic  dynamite  guns.  Should  the  result 
above  indicated  be  reached,  the  pneumatic  gun  would  be  superseded,  as 
the  shortness  of  it«  range  will  cause  it  to  remain  under  the  fire  of  the 
enemy's  long-range  high-power  rifles  until  the  hostile  ship  elects  to  come 
within  its  sphere  of  action. 

PROJEOTILES. 

By  the  acts  of  1890  and  1891  there  was  appropriated  $63,000,  mostly 
for  cast-iron  projectiles,  the  greater  part  being  for  experimental  firing 
with  seacoast  high-power  guns  and  mortars  and  shell  for  testing  ex- 
plosives; $40,000  for  steel  shell  for  seacoast  guns,  and  $200,000  for 
steel  armor-piercing  projectiles.  These  appropriations  were  promptly 
allotted  by  the  Board. 

The  armor-piercing  projectiles  are  in  part  for  experimenting  with  the 
high-power  seacoast  guns  and  partly  for  permanent  supply. 

These  armor-piercing  projectiles  are  made  with  the  same  care  and 
subject  to  the  same  inspections  as  the  guns  themselves,  since  the  de- 
structiveness  of  the  fire  must  depend  upon  the  excellence  of  the  projec- 
tile. They  are  made  from  forged  steel,  tempered  and  annealed.  For 
the  larger  calibers  a  piece  cut  from  every  shot  is  subjected  to  thorough 
tests  in  the  testing  machine,  and,  after  completion,  samples  are  put  to 
the  most  searching  ballistic  tests  by  firing  against  armor  plate  one  and 
one  eighth  times  the  cahber  <jf  the  projectile  in  thickness.  Elaborate 
regulations  satisfactory  to  the  Board  for  the  inspections  and  tests  of 
the  steel,  as  well  as  for  the  completed  projectile,  have  been  prescribed  by 
the  Ordnance  Department. 

It  is  estimated  that  the  appropriation  now  available  will  procure  two 
hundred  and  twenty  8-inch,  two  hundred  and  twenty  10-inch,  and  two 
hundred  12-inch  projectiles.  These  are  now  under  contract  with  the 
Mid  vale  Steel  Company,  of  Philadelphia. 

No  projectiles  have  yet  been  manufactured  under  this  contract. 

BREEOH-OLOSINa  DEVICES. 

Among  other  breech-closing  devices  the  Board  has  given  careful  con- 
sideration to  that  invented  by  Col.  Theodore  Yates,  U.  S.  Army  (retired). 
This  device  Col.  Yates  claims  is  equally  applicable  to  heavy  or  to  light 
guns.  It  has  been  the  intention  of  the  Board  to  purchase  a  sample 
mechanism  of  this  kind  from  Col.  Yates  and  have  it  applied  to  the  stand- 
ard field  gun,  but  no  gun  suited  to  receive  it  being  available,  such  action 
has  not  yet  been  taken. 

For  this  purpose  an  allotment  was  made  May  2, 1890,  of  $250. 
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ARTILLERY  SIGHTS. 

TLe  siibjci't  of  artillery  slights  has  also  received  attention  at  the  hands 
of  the  Board,  and  three  sights  designed  by  officers  of  our  artillery  serv- 
ice (Capt.  Zalinski  and  Lieuts.  Best  and  Carbaugh)  are  alreacly  either 
completed  and  undergoing  test  or  are  in  process  of  construction,  under 
allotments  recommended  by  the  Board.  Allotments  have  also  been 
recommended  for  the  procurement  from  abroad  of  the  Scott  and  the 
Grenfel  sights,  and  the  Bode  Quadrant  Sight  for  trial. 

RANGE  AND  POSITION  FINDERS. 

The  increased  range  of  modern  guns  and  the  increased  cost  of  artil- 
lery ammunition,  which  naturally  restricts  peace  practice,  have  directed 
attention  of  late  to  various  optical  and  .mechanical  devices  for  deter- 
mining the  location  of  a  distant  object.  These  instruments  all  pro- 
ceed upon  the  well  known  principle  of  determining  the  elements  of  a 
triangle,  at  the  vertex  of  which  is  the  object,  while  the  base  of  known 
length  and  the  two  base  angles  are  within  the  reach  of  the  operator. 
These  three  elements  of  the  triangle  being  ascertained,  the  distance  and 
direction  of  the  object  from  the  gun  can  be  determined.  In  some  in- 
struments the  base  line  is  horizontal ;  in  others  it  is  vertical,  and  is  the 
elevation  of  the  instrument  above  the  surface  of  the  water.  The  dis- 
tance may  be  made  known  by  electrical  indicators,  or  by  converging 
radial  arms  moving  over  a  map  of  the  harbor  approaches.  The  various 
military  powers  of  Europe  have  systems  of  range  finding  for  use  in  their 
harbors,  the  details  of  which  are.  preserved  with  the  greatest  secrecy.  In 
this  country  invention  in  the  same  direction  has  been  stimulated  by  reports 
of  what  has  been  done  abroad,  and,  as  the  consequence,  tliis  Board  has 
had  before  it  so  many  inventions  of  this  kind  that  it  has  been  com])elled 
to  ask  for  the  appointment  of  a  distinct  range  finder  board  to  act  under 
it  in  the  test  of  such  completed  instruments  as  may  be  ordered  by  this 
Board.  . 

The  subject  is  as  yet  far  from  being  exhausted,  and  the  Board  is  not 
prepared  to  make  any  recommendation  looking  to  the  definite  adoption 
of  any  system.  But  completed  instruments  of  the  Fiske,  Ruckman- 
Crosby,  Berdan,  and  Lewis  types  have  been  purchased,  and^witli  the 
exception  of  the  last  named,  have  been  tested  by  the  range  finder 
board.  The  reports  of  that  board,  showing  what  defects  have  been 
found  in  the  instruments,  have  been  referred  to  the  inventors  in  the 
hope  that  they  may  be  able  to  obviate  tliem.  The  Lewis  instrument  is 
now  being  prepared  for  test  at  Fort  Wadsworth,  New  York  Harbor. 

The  Board  has  also  made  an  allotment  for  the  purchase  of  a  portion 
of  a  novel  position  finding  instrument  invented  by  Henry  Hess,  which 
win  test  the  fundamental  principle  of  its  construction.  This  portion,  it 
is  thought,  will  determine  the  availability  of  his  system. 

The  Board  is  still  in  correspondence  with  several  other  inventors  who 
are  hopeful  of  arriving  at  the  successful  solution  of  this  important 
problem. 

S^BERT  VELOOIMETER. 

Among  the  matters  for  which  the  Board  has  made  allotment  is  the 
S^bert  Velocimeter,  an  instrument  used  for  measuring  velocities  in  the 
l>ore  of  a  piece,  and  at  any  point  beyond  the  muzzle.  This  gives  valu- 
able and  much -needed  information  for  use  in  determining  the  various 
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factors  entering  into  the  intricate  problem  of  gun  construction  and  the 
preparation  of  suitable  powders.  The  instrument  is  now  in  use  at  the 
Proving  Ground  at  Sandy  Hook. 

AMMUiaTION  WAGON. 

A  question  which  has  for  many  years  engaged  the  attention  of  mili- 
tary men  in  all  countries  has  been  that  of  famishing  an  adequfit^  supply 
of  ammunition  to  the  fighting  line.  Many  devices  have  been  proi)osed 
for  this  purpose,  but  of  those  which  the  Board  has  had  before  it  all  have 
been  considered  impracticable  except  that  of  Lieut.  Kimball  of  the 
Kavy.  To  enable  a  test  to  be  made  the  Board  recommended  that  one 
be  purchased  at  a  cost  of  $600.  It  has  been  sent  to  the.  Infantry  and 
Cavalry  School  at  Fort  Leavenworth  for  trial. 

FUSES. 

The  number  of  fuses  which  have  been  submitted  to  the  Board  is  very 
small  in  proportion  to  the  number  of  other  inventions.  So  far  only 
three  have  been  presented  whose  promise  of  successful  results  was 
sufiicient  to  justify  the  Board  in  making  allotments  to  procure  samples. 
Of  these  two  are  American,  namely,  the  Merriam  base  percussion 
fuse,  for  which  allotment  was  first  made  on  November  4,  1890;  and  the 
Berdan  mechanical  distance  fuse,  which  the  Board  decided  on  Decem- 
ber 12,  1890,  to  test,  and  for  which  it  has  since  made  several  allotments 
of  small  amounts  to  continue  the  experiments.  The  foreign  fuse  is 
French,  being  made  by  the  Ar.  Walter  Company  of  France.  Allot- 
ment of  $150  was  made  on  June  6, 1891,  to  procure  fifty  of  these  fuses. 

None  of  the  tests  of  these  fuses  has  yet  proceeded  sufliciently  far  to 
justify  a  definite  opinion  upon  their  merits. 

SITE  FOR  AN  ORDNANCE  PROVING  GROUND. 

Among  other  duties  imposed  upon  the  Board  by  Congress  was  that 
of  making  an  examination  of  "  a  site  or  sites  for  ordnance  testing  and 
proving  ground  to  be  used  in  the  testing  and  proving  of  heavy  ord- 
nance, htving  in  view  in  the  selection  of  said  site  or  sites  their  accessi- 
bility by  land  and  water,  means  of  transportation,  and  suitability  for 
the  purpose  intended,  and  also  the  a<itual  and  reasonable  cost,  and  the 
value  of  the  land  embraced  in  said  site  or  sites,  and  the  least  sum  for 
which  the  same  can  be  procured."  The  result  of  the  examination  into 
this  subject  by  the  Board  has  already  been  submitted  to  Congress  and 
has  been  i)rinted  in  House  Ex.  Doc.  148,  Fifty-first  Congress,  first  ses- 
sion, a  copy  of  which  is  hereto  appended,  marked  F. 

GENERAL  AND  SPECIAL  DUTIES  OF  THE  BOARD. 

The  Board  has  thus  briefly  presented  a  report  of  its  "general  opera- 
tions from  the  beginning  of  the  operations  of  the  Board ^  until  the 
date  of  making  this  report. 

The  practical  operation  of  the  Board  may  be  stated,  by  way  of  illus- 
tration, as  follows : 

Such  appropriations  as  are  made  by  Congress  upon  estimates  and 

projects  furnished  by  the  Chief  of  Engineers  and  the  Chief  of  Ordnance 

subject  to  the  supervision  of  the  Board  are  coniniunicated  to  it  through 

the  Secretary  of  War,  with  requests  for  such  allotments  for  specific  ob- 

Jects  as  are  considered  essential  from  time  to  time. 
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The  Board  investig^ates  the  subject-matter,  calls  for  such  iuformation 
as  it  may  need,  and  after  full  information  and  consideration  the  allot- 
ment is  recommended  of  such  amount  as  the  Board  is  satisfied  should 
be  made.  This  recommendation  goes  to  the  Secretary  of  War  for  his 
approval. 

Or,  a  communication  is  received  from  the  inventor  of  a  gun,  projec- 
tile, carriage  or  other  device  or  engine  of  war,  either  directly  or  by  ref- 
erence of  the  Secretary  of  War.  The  communication  is  taken  up  by 
the  Board,  considered,  further  information  asked,  drawings  and  speci- 
fications required,  and  after  careful  investigation  it  is  decided  whether 
the  invention  is  worthy  of  trial  or  not.  If  the  decision  is  favorable, 
recommendation  is  made  for  the  purchase  or  manufacture  of  a  sample 
of  the  invention  or  device,  which  recommendation  is  submitted  to  the 
Secretary  of  War  for  his  approval. 

In  addition  to  the  general  duties  of  the  Board,  others  of  a  special 
nature  have  been  imposed  upon  it  by  special  provisions  of  law  from 
time  to  time.  Such  were  the  prescribing  of  tests  and  the  testing  of 
the  12  inch  cast-iron  mortar;  the  prescribing  of  tests  and  testing  of  10 
or  12-inch  steel  guns,  to  be  presented  for  test  and  purchase  under  sec- 
tion 6  of  the  act  of  September  22, 1888;  the  examination  of  sites  for 
an  ordnance  proving  ground^  under  the  Army  appropriation  act  of 
1889;  the  prescribing  of  conditions  and  tests,  and  adjudging  upon  the 
purchase  of  one  hundred  guns  by  contract,  under  the  acts  of  1890  and 
1891 ;  the  making  of  "  all  needfdl  and  proper  purchases,  experiments 
and  tests  to  ascertain,  with  a  view  to  their  utilization  by  the  Govern- 
ment, the  most  eflective  guns,  small  arms,  cartridges,  projectiles,  fuses, 
explosives,  torpedoes,  armor  plates  and  other  implements  and  engines 
of  war,  and  to  purchase  or  cause  to  be  manufactured,  under  tlie  author- 
ity of  the  Secretary  of  War,  such  guns*  carriages,  armor  plates  and 
other  war  materials  and  articles  as  may,  in  the  judgment  of  the  Board, 
be  necessary  in  the  proper  discharge  of  the  duty  devolved  upon  it  by 
the  act  approved  September  22, 1888,"  as  required  by  the  act  of  Feb- 
raary  24,  1891 

The  extent  and  complexity  of  the  work  may  be  judged  from  the  fol- 
lowing summary: 

The  Board  held  its  first  sessionOctober  30, 1888,  and  during  the  three 
years  to  October  30, 1891,  has  held  thirty-one  regular  sessions  averag- 
ing over  tbur  days  to  each  session,  or  about  one  hundred  and  twenty- 
seven  working  days  in  all.  It  has  made  rejiorts  of  each  session,  in  the 
form  of  a  journal,  to  the  Secretary  of  War,  and  tliese  reports,  with  ex- 
tracts furnished  to  private  persons  and  others,  and  other  reports  made 
by  the  Board,  occupy  over  1,700  typewritten  pages  of  record. 

The  Board  has  examined  and  acted  upon  over  350  inventions  of  vari- 
ous kinds.  These  include  guns  and  improvements  in  the  same,  mortars, 
high  explosives;  and  guns,  shells  and  systems  for  firing  high  explo- 
sives; small  arms,  machine  and  rapid-firing  guns,  batteries,  gun  car- 
riages, shells  and  other  projectiles,  metals  for  gun  construction,  range 
and  position  finders,  plans  for  coast  defense,  and  movable  tori)edoes, 
sights,  powders,  breech  mechanisms  for  guns,  air-ships  or  balloons,  car- 
tndges,  defensive  and  ammunition  wagons,  electric  arms,  and  other  ap- 
pliances of  electricity  in  warfare,  fuses,  defensive  shields,  land  locomo- 
tive, optical  devices,  target,  ammunition  hoist,  surveying  compass,  and 
war  rocket.  The  consideration  of  these  inventions  and  other  business 
h»  required  the  examination  of  fully  2,500  papers,  including  over  30# 
drawings.  Bach  inventor  or  person  interested  has  been  promptly  in- 
formed of  the  action  finally  taken  upon  Lis  invention^  and  about  00  hear* 
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ings  of  inventors  and  others  w,ere  had  before  the  Board  in  explanation 
of  matters  under  consideration,  the  record  of  which,  made  by  the  ste- 
nographer of  the  Board,  contains  over  1,600  folios. 

SUMMARY. 

When  Congress  resumed  measures  for  the  defense  of  the  coast  there 
was  no  place  in  the  United  States  where  forgings  for  10  and  12-inch 
steel  guns  could  be  produced,  and  no  factory  where  they  could  be  fin- 
ished and  assembled  either  by  private  parties  or  under  the  control  of 
the  War  Department. 

There  are  now  certainly  two  great  plants  where  forgings  up  to  12- 
inch  guns  can  be  turned  out  with  reasonable  dispatch,  and  a  gun  fac- 
tory where  they  can  be  finished  and  assembled.  Types  of  8,  10  and 
12-inch  guns  have  been  completed  and  either  tested  or  are  awaiting 
proof.  It  is  expected  that  by  January  1, 1892,  the  factory  will  have 
turned  out  nine  8-inch,  five  10-inch  and  two  12-inch  guns.  Eleven  guns 
of  8-inch  caliber  are  under  contract  with  the  West  Point  Foundry;  one 
hundred  guns  of  8, 10  and  12-inch  caliber  are  practically  under  con- 
tract with  the  Bethlehem  Iron  Company;  seventy- three  12-inch  sea- 
coast  mortars  are  under  contract  or  completed.  Types  of  gun  and 
mortar  carriages  have  been  procured  and  are  undergoing  tests;  con- 
siderable success  has  attended  the  efforts  to  produce  an  American  slow- 
burning  prismatic  powder  that  shall  render  the  United  States  inde- 
pendent of  foreign  manufacturers;  a  beginning  has  been  made  on  the 
construction  of  gun  and  mortar  batteries  for  the  protection  of  our  most 
imi)ortant  ports;  while  general  ad vance  has  been  made  along  the  whole 
line  of  defensive  preparation.  Four  years  continuance  of  similar  legis- 
lation and  activity,  and  it  can  no  longer  be  said  that  the  United  States 
are  defenseless  against  foreign  powers. 

It  is  to  be  hoped  that  these  defensive  preparations  may  never  be  re- 
quired in  actual  warfare.  That  they  are  made  is  the  best  possible 
guaranty  that  they  will  not  be  called  into  hostile  use. 

J.  M.  SOHOFIELD, 

Major- Oeneraly  U,  8.  Army,  President  of  the  Board. 

Henry  L.  Abbot, 
Colonel,  Corps  of  Engineers, 
Brevet  Brig,  Gen.,  U.  S.  Army. 
Henry  W.  Closson, 

Colonel,  Fourth  Artillery. 

A.  MORDECAI, 

Colonel,,  Ordnance  Department,  U.  S.  Army. 

Byron  M.  Outcheon, 

Civilian  Member. 
D.  M.  Taylor, 

Captain^  Ordnance  Department,  Recorder  of  the  Board. 
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Appendix    B. 


8FSCIFICATI0HS  OOVERHDrO  THE  MAHUFACTUBE  AHD  IHSPEC^ 
nOH  OF  STEEL  FOB  CAVHOH,  PBESCBIBED  BT  THE  OBBHAHCE 
DEPARTMENT,  U.  S.  ABMT. 

Pakt  I.— General  Specifioations. 

1.  MeUd. 

The  metal  used  shall  be  low  steel,  melted  by  the  open-hearth  process,  and  cast 
into  suitable  ingots  at  the  works  of  the  contractor.  For  special  purposes  and  for 
some  small  parts  crucible  steel  shall  be  used  when  required. 

f.  Marking  forgings  during  manufacture. 

The  manufacturers  shall  devise  and  use  plans  for  marking  forgings,  pieces  for 
forg^ings  cut  from  ingots,  etc.,  which  shall  determine  with  certainty  that  end 
.or  part  of  the  forging,  piece,  etc.,  which  was  nearest  to  the  top  of  the  ingot  as 
cast,  and  in  case  more  than  one  piece  is  cut  from  any  one  ingot,  the  relative 
positions  of  the  several  pieces  in  the  ingot,  and  which  shall  in  all  cases  assure 
the  identification  of  the  forging,  piece,  etc.,  with  the  ingot  from  which  it  was 
made  or  cut.  They  shall  also  determine  with  certainty  the  weight  of  metal  cut 
from  the  top  and  from  the  bottom  of  each  ingot  used. 

S.  CondUion  of  m(Uerial  when  delivered. 

All  the  forgings  shall  be  rough  finished,  except  when,  for  some  parts  of  breech 
mechanism,  it  is  specifically  stipulated  that  smooth  forgings  are  required ;  they 
shall  conform  strictly  to  the  dimensions  shown  on  the  drawings  accompanying 
the  contract.  The  United  States  requires  sound  and  reliable  material,  and  the 
pieces  shall  be  free  from  seams,  cracks,  sand,  slag,  folds,  or  other  defects. 

4.  Allowance  of  met<U  for  testa. 

The  manufacturers  shall  always  allow,  without  cost  to  the  United  States,  suf- 
ficient additional  length  or  size  to  the  pieces  to  furnish  the  test  specimens  re- 
Wed.  If  no  particular  part  of  the  piece  is  designated  for  the  specimens,  the 
instructions  of  the  senior  inspector  shall  be  followed. 

5.  Metal  for  manufacturers^  tests. 

Any  metal  required  by  the  manufacturers  for  their  own  mechanical  tests  at 
T  various  stages  of  manufacture  shall  be  provided  for  in  additional  length  or 
^^  of  the  pieces  over  that  required  by  the  United  States  for  the  testa  of  accept- 
^.  and  in  no  case,  unless  by  special  authorization  of  the  senior  inspector,  shall 
"^^manufacturers  use  for  their  own  tests  any  of  the  metal  or  length  of  piece  re- 
^iired  hy  the  United  States. 

6.  Test  of  specimens. 

.? the  manufacturers  possess  a  reliable  testing  machine,  and  if  the  results  ob- 
*^  with  such  testing  machine  are  found  to  be  comi)arablo  with  those  obtained 
^"»the  United  States  testing  machine  at  Watertown  Arsenal,  then  theGov- 
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ernment  speoimens  required  shall  be  tested  by  the  maniifacturers  in  such  man 
ner  as  shall  be  prescribed  by  the  United  States  and  in  the  presence  of  the  in- 
spector ;  and  the  Inspector  shall  be  furnished  with  the  original  notes  of  the 
several  tests  that  they  may  be  worked  up  in  his  office.  Tests  made  with  the 
United  States  testing  machme  at  Watertown  Arsenal  shall  always  be  considered 
aa  standard,  and  any  or  all  specimens  may  be  tested  at  that  place  if  desired  by 
the  United  States.  The  specimens  from  any  one  piece  shall  be  tested  by  the 
manufacturers  within  three  days  of  the  time  they  are  all  finished,  except  for 
good  and  sufficient  reasons/  to  l)e  adjudged  as  such  by  the  senior  inspector.  If 
the  manufacturers  have  no  reliable  testing  machine  then  all  the  specimens  shall 
be  tested  at  Watertown  Arsenal. 

7.  ShipmerU  of  specimens. 

All  specimens  which  are  to  be  tested  at  Watertown  Arsenal,  excepting  those 
special  additional  specimens  taken  by  the  United  States  for  information,  shall 
be  sent  to  that  place  by  the  manufacturers,  by  express,  at  their  own  expense. 
All  specimens  snail  pass  through  the  senior  inspector's  hands  for  inspection  and 
record. 

8.  Cast  of  testing  specimens. 

All  tests  made  by  the  manufacturers  shall  be  without  cost  to  the  United  States. 
If  tests  are  made  at  Watertown  Arsenal,  then  the  actual  cost  of  testing  and  re- 
cording specimens  shall  be  charged  to  the  manufacturers. 

9,  B^fKnis  of  tests. 

Summaries  of  the  results  of  tests  of  specimens  made  at  Watertown  Arsenal 
will  be  furnished  the  manufacturers  for  their  information,  but  shall  be  regarded 
as  strictly  confidential  prior  to  their  publication  by  the  Government. 

XO.  Provisional  acceptance. 

Pieces  which  have  filled  the  requirements  of  manufacture,  which  are  accepted 
as  to  physical  qualities,  which  are  satisfactory  as  to  dimensions,  and  Which  show 
no  defects,  shall  bo  received  by  the  United  States  provisionally,  but  the  manu- 
facturers shall  hold  themselves  liable  to  promptly  replace  any  piece  which  may 
be  condemned  at  any  time  during  machine  finishing  for  any  develox)ed  effect. 

XI.  Delivery. 

A  piece  shall  be  considered  delivered  when  it  is  received  provisionally  by  the 
United  States.  The  manufacturers  shall  place  such  pieces,  without  charge,  on 
board  cars,  where  they  can  be  taken  up  by  a  convenient  shipping  line,  for  trans- 
portation by  the  United  States. 

IS.  Weight  of  delivered  pieces. 

The  weight  of  all  pieces  shall  be  determined  in  the  inspector's  presence  on 
reliable  and  accurate  scales,  which  the  inspector  may  verify  at  any  time.  The 
weight  should  closely  correspond  with  the  calculated  weight,  assuming  a  cubic 
inch  of  steel  to  weigh  0.285  of  a  ]X)und ;  should  there  be  any  great  variation,  and 
the  inspector  can  not  accurately  check  the  weight,  then  the  calculated  weight  at 
the  required  rough  finished  dimensions  shall  be  taken  as  correct. 

XS.  Time  dUowed  to  replace  pieces  not  accepted  or  r^ected. 

If  a  piece  is  not  accepted  on  account  of  unsatisfactory  physical  qualities 
shown  by  the  results  of  test  of  the  first  set  of  specimens  presented,  the  manu- 
facturer shall  be  allowed  six  weeks  in  the  case  of  tubes  and  jackets  for  cannon  of 
8  inches  caliber  and  over,  and  four  weeks  in  the  case  of  all  other  pieces,  from 
the  date  of  notification  of  nonacceptance,  in  which  to  present  additional  speci- 
mens, if  additional  treatment  or  testing  is  allowed. 
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If  the  manufacturers  desire  to  present  additional  specimens  they  shall,  within 
three  days  from  the  date  they  are  informed  of  nonacceptanoe,  notify  the  senior 
inspector  to  that  effect.  If  such  notiUcation  is  not  received  within  that  time, 
or  if  the  manufacturers  are  informed  they  can  not  re-treat  or  retest  the  piece, 
they  shall  proceed  to  replace  it. 

If  a  piece  is  finally  rejected  at  the  manufacturers'  works  on  account  of  un- 
satisfactory physical  qualities  or  dimensiofis,  or  on  account  of  defects,  or  at  anr 
time  after  delivery  on  account  of  defects,  then  the  manufacturers  shall  be  al- 
lowed six  months  in  the  case  of  tubes  and  jackets  for  cannon  of  8  inches  caliber 
and  upwards :  four  months  in  the  case  of  trunnion  hoops  for  cannon  of  over  8 
inches  in  caliber,  and  also  in  the  case  of  tubes  and  jackets  for  cannon  below  8 
inches  in  caliber,  excepting  field  calibers ;  three  months  in  the  case  of  tubes  for 
field  calibers,  and  trunnion  hoops  for  cannon  of  8  inch  caliber,  and  two  months  in 
the  case  of  all  other  pieces,  from  the  date  of  notification  of  rejection,  in  which  to 
replace  the  rejected  piece,  and  to  present  the  first  set  of  specimens  from  the  new 
piece. 

IJ^.  Uae  of  r^ected  pieces. 

Pieces  which  are  rejected  may  with  the  approval  of  the  senior  inspector  be 
used  for  other  pieces  of  smaller  dimensions,  but  such  smaller  pieces  made  from 
i  rejected  piece  must  always  be  subjected  to  the  prescribed  tests. 

X6.  Additional  specimens  required. 

Any  special  additional  test  specimens  required  by  the  United  States  for  infor- 
mation or  experiment  shall  be  furnished  by  the  manufacturers  at  actual  cost  of 
labor  of  preparation,  with  10  per  centum  added  for  profit,  and  to  cover  wear, 
etc.,  of  tools. 

16.  Board  to  determine  the  gravity  of  defects. 

If  a  piece  is  condemned  at  any  time  for  defects  the  manufacturers  may,  with 
the  approval  of  the  Department,  submit  the  piece  for  the  inspection  of  a  board 
of  three  officers  of  the  Ordnance  Department,  and  the  decision  of  said  board, 
subject  to  the  approval  of  the  Chief  of  Ordnance,  shall  govern  as  to  its  accept- 
ance or  r^ection ;  and  the  manufacturers  may  have  a  representative  appear  be- 
fore said  board. 

If  any  piece  is  finally  rejected  by  said  board,  or  if  the  manufacturers  acknow- 
ledging the  gravity  of  the  defect  submit  to  the  decision  of  the  condemning  in- 
spector, then,  if  the  piece  has  been  shipped  by  the  United  States  from  the  man- 
ufacturers' works,  the  manufacturers  shall  pay  the  cost  of  shipping  the  rejected 
piece  back  to  their  works  if  they  desire  it  shipped  back,  and  they  shall  prepay 
Uie  cost  of  shipping  a  piece  made  to  replace  the  rejected  piece  to  the  place  of  re- 
jection. 

17.  Cha/nges  in  drawings. 

The  dimensions  shown  on  the  drawings  accompanying  contracts  shall  be  al- 
ways subject  to  such  changes  as  the  United  States  may  deem  advisable,  which  do 
not  materially  affect  the  cost  of  manufacture  per  pound,  or  do  not  decrease  the 
pereentage  of  profit  to  the  manufacturers;  and  any  changes  which  do  materially 
affect  the  cost  of  manufacture  per  pound,  or  do  decrease  the  percentage  of  profit 
to  the  manufacturers,  shall  be  paid  for  at  a  fair  price  to  be  determined  by  the 
contracting  parties. 

IS.  Payments. 

When  contracts  require  the  delivery  of  pieces  for  the  fabrication  of  more  than 
*«kind  or  caliber  of  cannon,  or  more  than  one  set  of  pieces  for  a  particular  cal- 
y*f,  then  piwrment  for  each  set  of  pieces  for  each  kind  or  caliber,  or  for  each  set 
'^f  a  particular  caliber,  shall  be  made  the  manufacturers  on  the  delivery  of  each 
*\of  pieces,  complete,  less  5  per  centum  to  be  retained  by  the  United  States 
^}^l  the  completion  of  the  whole  contract,  or  of  all  the  pieces  for  a  particular 

\        %ment8  shall  be  made  om  bills  approved  by  the  proper  officers  in  the  manner 
I^^lbed  by  law  and  regulations. 


I 
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X9.  Liability  of  sureties. 

A  contract  for  the  manufacture  of  material  for  cannon  shall  be  considered  com- 
pleted 80  far  as  the  liability  of  the  sureties  ia  concerned  only  when  all  the  pieces 
to  be  delivered  under  said  contract  have  been  so  far  machine-finished  as  to  pre- 
clude the  possibility  of  the  final  rejection  of  any  one  of  said  pieces. 

£0,  Drawings  and  blank  forms. 

All  necessary  drawings  shall  be  provided  by  the  manufacturers,  and  any  copies 
of  drawings  furnished  by  the  United  States,  or  any  working  drawings  made  by 
the  mani5acturers,  shall  be  approved  by  the  senior  inspector  before  they  are 
issued  for  use  at  the  works.  All  drawings  furnished  by  the  United  States  shall 
be  considered  confidential,  and  for  the  use  of  the  manufacturers  in  the  prosecu- 
tion of  the  Grovernment  work  only.  All  blank  forms  which  may  be  necessary 
for  the  expeditious  manufacture  of  the  material,  or  to  facilitate  the  transaction 
of  business  between  the  senior  inspector  and  the  manufacturers,  shall  be  fur- 
nished by  th«  manufacturers. 

fi.  Inspection  of  the  manvfadtwre. 

The  manufacture  of  material  for  ordnance  constructions  shall  be  open  to  in- 
spection in  aU  its  details  by  the  officers  and  employes  of  the  Ordnance  Depart- 
ment assigfned  to  duty  for  that  purpose,  and  shall  receive  the  approval' oi  the 
senior  inspector  at  the  works,  or  such  one  of  his  assistants  as  he  may  designate, 
at  all  its  stages. 

22.  Information  and  assistance  to  be  given  inspectors. 

m 

That  the  requirements  of  paragraph  21  may  be  carried  out,  the  manufacturers 
shall,  before  commencing  the  work  under  any  order  or  contract,  inform  the  senior 
inspector  of  their  general  plans ;  and  during  the  progress  of  the  work  thev  shall 
inform  him  of  the  chemical  comx)Osition  of  each  and  every  ingot,  part  oi  ingot 
or  casting,  which  they  propose  to  use,  together  with  a  statement  of  its  .casting, 
size,  and  condition ;  they  shall  inform  him,  or  such  of  his  assistants  as  he  itiay 
designate,  of  the  time  at  which  each  operation  connected,  either  directly  or  in- 
directly, with  the  manufacture  is  to  take  place,  and  shall  give  him  such  notifi- 
cation as  majr  be  required  to  insure  his  witnessing  any  particular  part  of  an 
operation  which  he  may  specify ;  they  shall  furnish  him  with  a  copy  of  the  re- 
sults of  all  chemical  analyses  and  mechancial  tests  made  at  their  works  upon  any 
piece  under  fabrication  or  in  any  way  connected  with  the  material  to  be  fur- 
nished ;  they  shall  provide  all  necessary  labor,  and  allow  the  use  of  the  neces- 
sary tools  and  implements  for  the  assistance  of  the  senior  inspector  and  his 
assistants  in  the  performance  of  any  of  their  duties,  and  they  shall  provide  within 
their  works  suitable  and  satisfactory  office  room  for  instruments,  drawings,  books, 
etc.,  which  may  be  used  exclusively  by  the  senior  inspector  and  his  assistants. 

The  officers  and  employes  referred  to  in  paragraph  21  shall  have  free  access  at 
all  times  to  all  parte  of  the  manufacturers'  works.  The  details  of  the  operations 
carried  on  at  the  works  will  be  considered  confidential  so  far  as  the  mani^acturers 
may  desire. 

Part  II.— For  Tubes  and  Jackets. 

1.  Size  of  ingot. 

Ingots  for  tubes  shall  have  an  area  of  cross-section  in  that  part  of  the  ingot 
used  for  the  tube  forging  at  least  four  times  as  great  as  the  maximum  area  of 
cross-section  of  the  rough  forging,  except  that  for  tubes  for  cannon  of  12  inches  cali- 
ber and  upward  the  area  of  cross-section  of  that  part  of  the  ingot  used  for  the 
tube  forging  shall  bo  at  least  throt)  and  one-half  times  as  great  as  the  maximum 
area  of  cross-section  of  the  rough  forging  ;  the  ingots  for  jackets  shall  have  an 
area  of  cross-section  in  that  part  of  the  ingot  used  for  the  jacket  forging  at  least 
three  and  one-half  times  as  great  as  the  maximum  area  of  cross-section  of  the  rough 
forging,  except  that  for  jackets  for  cannon  of  12  inches  caliber  and  upward  the 
area  of  cross-section  of  that  part  of  the  ingot  used  for  the  jacket  forging  shall 
be  at  least  three  times  as  great  as  the  maximum  area  of  cross-section  of  the  rough 
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forging ;  and  the  ingots  (or  Uning  tubes  shall  have  an  area  of  cross-section  in 
that  part  of  the  ingot  used  for  the  lining-tube  forging  at  least  six  times  as  great 
S8  the  maximum  area  of  cross-section  of  the  rough  forging.  If  bored  ingots  are 
used  then  the  wall  of  the  ingot  shall  be  reduced  by  forging  at  least  as  much  as  to 
one-half  of  its  original  thickness. 

f.  Port  qfitigot  to  he  used. 

Only  so  much  of  any  Ingot  shall  be  used  for  tubes  and  jackets  as  shall  remain 
ifter  at  least  6  per  centum  of  the  total  weight  of  the  ingot  has  been  cut  from 
the  bottom  of  the  ingot,  and  at  least  30  per  oentum  from  the  top. 

3.  Sizes  of  rough  forgings. 

Rough  forcings  shall  have  only  such  allowance  of  metal  over  the  diameters 
required  in  the  rough-finished  piece  as  will  Insure  the  removal  of  all  surface 
imperfections  in  rough  finishing.  • 

4.  Treatment^ 

Tubes  and  jackets  shall,  If  desired  by  the  United  States,  be  annealed  at  high 
heat  either  after  forging  or  after  rough  finishing,  and  before  oil-tempering.  This 
heat  will  be  at  least  as  high  as  that  at  which  the  pieces  are  subsequently  to  be 
heated  for  oil-tempering. 

The  pieces  shall,  after  rough  boring  and  turning,  be  oil-tempered  and  subse- 
quently annealed  or  tempered  at  a  lower  temperature  than  that  of  the  previons 
operation. 

5.  OOrtempering, 

Tubes  and  jackets  shall  efenerally  be  heated  for  oil-tempering  vertically,  and 
as  evenly  as  possible;  shall  be  immersed  in  the  tempering  fluid  in  the  direction 
<A  their  axes  in  such  manner  and  with  such  arrangement  that  a  current  of  the 
fluid  will  flow  through  the  bore,  and  the  operation  shall  always  be  performed  on 
the  whole  of  the  piMe,  never  on  a  part  only. 

6.  AnneaUng  (rfter  od-tempeHngm 

• 

Tubes  and  jackets  shall  be  heated  for  annealing  as  evenly  as  possible,  and  the 
operation  shall  always  be  performed  on  the  whole  of  the  piece,  never  on  a  part 
only;  but  if  it  be  necessary,  from  the  conditions  in  any  case,  to  vary  the  degree 
of  the  heat  at  the  ends,  this  variation  must  be  uniform  from  one  end  to  the  other. 

Every  oi>eration  of  tempering  or  annealing  must  be  withessed  by  the  senior 
inspector  or  such  of  his  assistants  as  he  may  designate,  and  if  unsatisfactory  in 
any  way  retempering  or  reanneallng  shall  be  ordered  In  his  discretion. 

7.  StraigfUening. 

When  after  treatment  pieces  are  found  to  be  bent  or  warped  to  such  an  extent 
as  to  render  straightening  under  the  press  or  hammer  necessary,  they  shall  be 
heated  for  this  operation,  and  the  straightenins^  shall  be  followed  by  re-treat- 
ment. Tubes  ana  jackets  when  delivered  shall  be  straight  and  true,  free  from 
warp  or  bend,  the  exterior  being  truly  concentric  with  the  bore. 

9.  Number^  form^  and  position  of  test  specimens. 

The  stem  of  all  test  specimens  shall,  if  possible,  be  taken  within  the  finished 
interior  and  exterior  surfaces  of  the  piece  prolonged. 

Tangential  test  specimens  shall  be  furnished  from  each  tube  and  jacket  as 
specified  in  the  following  table,  No.  I: 

H.  £x.  39 8 
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TaUe  No.  L 


Designa- 
tion of 
piece. 

Kind 
of  test 
speci- 
men. 

Number  of 

specimens 

from— 

Size  of  speci- 
mens. 

Mini- 

Bium 

dJfl- 

Caliber  of  cannon. 

Breech 
end. 

Muzzle 
end. 

Length 
stem. 

Diam- 
eter of 
stem. 

Of  axis 
trom 

end  Of 
forg- 

Field  cannon  of  all  calibers • 

Siege  cannon  of  all  calibers ! 

Seacoast  cannon  of  8-lnch  calibers 

Tube 

Jacket... 
Tube 

• 

Tensile.. 
...do.... 
...do.... 

8 
2 
2 

2 

or     2 
2 
8 
8 

4 
4 
4 

2.0 
2.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

0.506 
a606 
0.564 
0.564 
0.564 
a664 
0.664 
0.664 

1.15 
1.15 
1.25 

Jacket... 
Tube 

...do-... 
...do.... 

1.85 
1.50 

and  upward  to  12-inch  caliber.      > 

Seacoast  cannon   of  12-Incli   call*  i 

ber  and  over.                                 \ 

Jacket ... 

Tube 

Jacket... 

...do.... 

...do 

...do.„. 

1.60 
1.80 
1.80 

AU  with  screw-ends  as  required. 

9.  Physhdl  quaUtieB. 

Each  of  the  test  speoimens  should  show  the  physical  qualities  given,  in  the  fol- 
lowing table,  No.  II,  which  the  manufacturer  shall  aim  to  obtain: 

Table  No.  U. 


Caliber  of  cannon. 


Field  cannon  of  aU  calibers 

Siege  cannon  of  all  calibers , 

SeacoasL  cannon  of^inch  caliber 

Seacoast  cannon  of  10-inch  caliber  and  0T«r . ..  < 


Designation 
of  piece. 


Tube- 
Jacket 
Tube., 
Jacket 
Tube., 
Jacket 
Tube.. 
Jacket 


Elastic 
limit. 


Lbt.    ptr 

sff.  inek. 
46,000 
50,000 
46.000 
50,000 
46,000 
60,000 
46,000 
48,000 


Tensile 
strength. 


sq,  iMA. 
86.000 
08,000 
86,000 
08,000 
86,000 
08,000 
86.000 
•0,000 


Elonga- 
tion uter 
rupture. 


JP»tr 


tent 
22.0 
10.0 
20.0 
18.0 
10.0 
17.0 
19.0 
17.0 


The  forgings  shall,  however,  be  accepted  as  to  physical  qualities  prorided  no 
one  of  the  specimens  shows  results  in  any  particular  below  the  figures  giyen  in 
the  following  table,  No.  Ill: 

Table  No.  in. 


Caliber  of  cannon. 

Designation 
of  piece. 

Elastic 
limit. 

Tensile 
strength. 

Elonga- 
tion alter 
rupture. 

Gontrac- 

Uon  of 
area. 

Field  cannon  of  all  calibers      ^    ^  ^  ^  « 

Tube 

Jacket 

Tube 

Jacket 

Tube -. 

Jacket 

Tube 

Jacket 

Lb9.per 
90.  inch. 
42,000 
46,000 
42,001) 
46,000 
42,000 
46,000 
42,000 
44.000 

Ubt.   per 
90.  inch. 
78,000 
86,000 
78.000 
86,000 
78,000 
85,000 
78,000 
88,000 

Per  cent. 
20.0 
17.0 
18.0 
16.0 
17.0 
16.6 
17.0 
M.0 

Percent. 

25.0 

Siege  cannon  of  all  calibers • 

80.0 
80.0 

Seacoast  cannon  of  8-lnch  caliber 

Seacoast    cannon   of   10-inch  oidiber 
and  over.                                             ) 

27.0 
80.0 
27.  C 
80.0 
27.0 

Except  that  for  the  calibers  and  pieces  enumerated  below  one,  and  only  one, 
Bpecimen  from  each  end  may  be  in  any  one  particular  lower  in  its  quantities  than 
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tiie  Agtjree  given  in  table  No.  m,  but  must  not  be  in  that  particular  lower  thar 
the  fi^^ures  given  in  the  following  table,  No.  IV: 

TabU  m.  IV. 


OUiberof  cannon. 


t>e8ignatlon 
of  ptooe. 


Elastlo 
llmli. 


Tensile 


Elongft- 
Uoniufter 
rapture. 


Contarac- 
Uonof 


OTer. 


canno&  of  S-tacb  ealXbn.  ..^.. 
cannon  of  n^lnch  caUbar  and  ( 


Jaoliet 
Tube.. 
Jaflkflft 


44,000 

40,000 
4S,00D 


£&t.  "per, 

88,000 
75.000 
80,000 


P«r 


Mat. 
140 
15.0 
1&6 


C§IHC, 

fBLO 
25.0 
90.0 


In  addition  to  the  teimile  tests  presoribed,  the  tubes  and  Jackets  shall  be  sub- 
mitted to  a  powder  test  or  peroussiye  hydraulic  test  if  desired  by  the  United 
States,  with  an  interior  pressure  a  little  (about  1,000  pounds)  less  than  their 
elastic  resistance.  No  weakness  or  defect  should  be  develoi)ed  by  these  tests, 
ind  the  manufiEU^turers  shall  detach  rings  for  mandril  or  initial  tension  tests 
when  in  special  cases  they  are  notified  that  such  rings  are  desired. 

These  additioaal  teste  wUi  be  made  under  the  supervision  of  the  Ordnance 
Department,  and  any  extra  eaopaase  incurred  by  the  manufacturers  will  be  pcdd 
for  as  provided  in  paragraph  15,  Part  I. 

10.  S&4etUng. 

U  the  piece  falls  to  fUl  the  pbsysioal  requiremente  of  these  specifications  at 
either  or  ooth  ends,  an  additioaal  set  or  sets  oi  9p9Qim»aB  may  be  submitted  for 
test,  but  in  such  case  no  one  specimen  should  show  results  below  the  figures 
given  la  table  No.  HI.  If  a  piece  fails  to  fill  the  requirements  on  this  second 
presentation  it  shall  be  finally  rejected,  except  when  the  senior  inspector  may 
reoominend  and.  the  Chief  of  Ordnifioe  authorize  further  testing. 

11.  B&4reatment. 

When  a  piece  falls  to  fill  the  physioial  requirements  of  these  specifications  and 
the  manufacturers  re-anneal  or  re-temper  and  re-anneal  it,  complete  tests  of  both 
ends  shall  be  made,  and  the  previous  tests  shall  not  be  considered  in  deciding 
upon  the  acceptance  or  rejection  of  the  piece. 

•  Part  II1.--Fob  Hoops. 

i.  Part  qf  mgat  to  be  used. 

Qnly.so  much  of  snv  ingot  shall  be  used  for  hoops  as  shall  remain  after  at  least 
5  per  cent  of  the  total  weight  (A  the  ingot  has  been  cut  from  the  bottom  of  the 
ingot  and  at  least  28  per  centum  from  the  top. 

i.  S(ze  of  forgings. 

cylindrical  hoops  may  be  either  forged  or  rolled,  but  win  be  rolled  whenever 
pnKstlcaMe.  The  aHowance  of  metal  over  the  rough-finished  diameters  shall  be 
as  slight  as  possible,  especially  if  the  hoops  are  to  be  treated  as  they  come  from 
the  forTO  or  roUs,  and  without  being  macniined. 

The  uispector  shall,  in  his  discretion,  require  the  reworking  of  any  hoop  on 
which  there  is  an  excessive  allowanoe  of  metal  in  any  part  or  throughout,  or 
shall  req[uire  the  removal  of  the  surplus  metal  by  machining. 

Trunnion  hoops  shall  vary  as  little  as  possible  from  the  rough-finished  diam- 
eters, and  especiallv  the  rough-finished  dimensions  in  the  vtoinil^  of  the  rim 
bases,  and  any  surplus  metsl  uiall  be  removed  before  treatment. 

S,  Treatment. 

All  hoops  shall,  if  desired  >y  the  United  States,  be  annealed  at  a  high  heat 
before  oil-tempering.  This  heat  will  be  at  least  as  high  as  that  at  which  the 
hoops  are  to  be  subsequently  oil-tempered.  The  hoops  shall  then  be  oil-tempered 
and  subsequent^  annealed  or  tempered  at  a  lower  temperature  than  that  of  the 
previous  operataon* 
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4.  Oil-tempenng. 

All  hoopB  shall  be  heated  for  oil-temperin£r  as  evenly  as  possible,  and  shall  be 
immersed  in  the  tempering  fluid  in  the  direction  of  their  axes,  and  the  operation 
shall  be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  otlrtempenng. 

All  hoops  shall  be  heated  for  annealing  as  evenly  as  possible,  and  the  opera- 
tion shall  always  be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

Every  operation  of  tempering  or  annealing  must  be  witnessed  by  the  inspector, 
or  such  of  his  assistants  as  he  may  designate,  and  if  unsatisfactory  in  any  way, 
re-tempering  or  re-annealing  shall  be  ordered  in  his  discretion. 

6.  BepreaentaUve  treatment. 

Whenever  the  treatment  to  which  hoops  are  subjected  is  to  be  representative, 
t.  e.,  when  two  or  more  hoops  are*  treated  together  in  the  final  annealing  and  all  are 
not  to  be  tested,  then  tnat  operation  must  be  witnessed  by  the  inBX)ector  or 
one  of  his  assistants,  or  the  test  made  of  one  hoop  will  not  be  taken  to  represent 
the  other  or  others,  and  in  all  such  cases  of  representative  treatment  the  pro- 
posed disposition  of  the  hoops  for  treatment  must  receive  the  approval  of  the 
inspector  Def ore  the  operation  is  commenced. 

7.  Number,  position,  and  form  of  test  specimens. 

The  stem  of  all  test  specimens  shall,  if  possible,  be  taken  within  the  finished 
interior  and  exterior  surfaces  of  the  hoop  prolonged. 

Tangential  test  specimens  shall  be  furnished  from  each  trunnion  hoop,  as  speci- 
fied in  the  following  table,  No.  V. 

TabU  No.  V. 


Oall1)er  of  cannon. 

Number  of 
test  specimens. 

Slseof 
specimens. 

Minimum 
distance 
of    axis 
from  end 
of  hoop. 

Breech 
end. 

Mnzzle 
end. 

Iiength 
of  stem. 

Diameter 
of  stem. 

Field  cannon  of  all  calibers  ..................... 

2  0 
8     0 
4     0 

3  0 

r     8 

r      8 
r      4 
r     8 

Inches, 
2.0 
8.0 
4.0 
4.0 

Inches. 
0.R05 
0.564 
0.564 
0.664 

Inches. 
1  15 

1  25 

Seacoast  guns  of  8  inches  caliber  and  over 

Mortars  or  8  Inches  caliber  and  over.. .......... 

1.25 
1  25 

All  with  screw  ends,  as  required. 

Tangential  test  specimens  shall  be  furnished  from  cylindrical  hoops,  as  speci- 
fied in  tiie  following  table,  No.  VI. 

Table  No.  VI. 


Bough-flnlshed  size  of  hoops. 


Not  more  than  8  Inches  inside  diameter. 
Not  more  than  80  Inches  Ions. 

Not  more  than  8  Inches  inside  diameter. 
More  than  80  inches  long. 

More  than  8  inches  inside  diameter.  Not 
more  than  16  inches  Inside  diameter. 
Not  more  than  SO  inches  long. 

More thanSinchesinside diameter.  Not 
more  than  16  inches  inside  diameter. 
More  than  80  inches  long. 

More  than  16  inches  Inside  diameter. 
Not  more  than  84  inches  inside  diam- 
eter.   Not  more  than  26  inches  long. 

More  than  16  inches  inside  diameter. 
Not  more  than  84  Inches  inside  dlam- 
eter.    More  than  26  inches  lonf". 

More  than  84  Inches  inside  diameter. 
Not  more  than  25  inches  long. 

More  than  44  inches  inside  diameter. 
More  than  26  inches  long. 


Number  of  test  speci- 
mens. 


From 

breech 

end. 


2 


From 

mnzzle 

end. 


2 


From 
hoop. 


2 


Size  of  si>eci- 
mens. 


Length 
of  stem. 


Inches. 
2.0 

2.0 
&0 

8.0 

4.0 


4.0 


4.0 


4.0 


Diame- 
ter of 
stem. 


Inches. 
O.Sb5 

0.606 
0.664 

0.664 

0.664 

0.B64 
0.664 
0.664 


si* 

aS-d 


05 
9Ji 


1.15 
1.18 

1.25 


L25 


1.: 


1.26 


AU  with  aorew  ends,  aa  required 
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8.  PhyHeal  quoMUs. 

The  test  speoimens  ahould  show  the  mean  physical  qualities  given  in  the  fol- 
bwin^  table,  No.  VII,  as  a  minimum. 

Table  No.  VH. 


Size  of  specimens. 


of  stem. 


Diameter, 
of  stem. 


Elastic 
limlk 


Tensile 
stzengUL 


Elonga- 
tion after 
miAnre. 


FOR  TRUNNION  HOOPS. 


Xftf.  IMT 

Lb$.  per 

InehM. 

InehM. 

for.  inch. 

to.  inch. 

PerctiU. 

8.0 

0.606 

60,000 

90,000 

18.0 

8.0 

0.664 

60,000 

90,000 

16.0 

4.0 

a604 

80,000 

90,000 

18.0 

FOR  OTLINDRIOAIi  HOOPS. 


8.0 
8.0 
4.0 

0.806 
0.604 
a604 

60,000 
68,000 

68,000 

90,000 
98,000 
98,000 

18.0 
16.0 
18.0 

Provided,  that  for  trunnion  hoops  one  specimen  may  be,  in  any  one  particular, 
below  the  fibres  g^ven  in  Table  No.  VIX,  but  not  lower  than  48,000  poimds  per 
square  inch  in  elastic  limit,  88,000  pounds  per  square  inch  in  tensile  strength,  or 
1  per  cent  less  than  given  in  elongation  after  rupture;  and  provided  further,  that 
for  cylindrical  hoops,  when  three  or  four  specimens  are  taken,  one  of  these  speci- 
mens, or  one  from  eaoii  end,  and  no  more,  may  be,  in  anv  one  particular,  below 
the  figures  given  in  Table  No.  VII,  but  not  lower  than  50,000  pounds  per  square 
inch  in  elastic  limit,  90,000  pounds  per  square  inch  in  tensile  strength,  or  12  per 
cent  in  elongation  after  rupture. 

But  for  cylindrical  hoops  the  inspector  may  arrange  with  the  manufacturer, 
before  any  work  is  done,  to  make  the  treatment  representative  when  more  than 
one  hoop  is  made  from  an  ingot;  provided,  that  at  least  one-half  of  the  total  num- 
ber of  hoops  made  from  any  one  ingot  shall  be  tested,  and  that  the  inspector 
shall  desigiiate  which  one  or  ones  of  the  hoops  shall  be  tested.  In  case  of  such 
representative  treatment  the  rejection  of  the  tested  hoop  shall  carry  with  it  the 
rejection  of  the  hoop  or  hoops  represented  by  such  tests,  unless  it  shall  happen 
that  there  be  on  a  non-tested  hoop  sufficient  extra  metal  to  allow  its  test  to  the  satis- 
faction of  the  inspector,  in  which  case  the  non-tested  hoop  shall  be  tested,  and  its 
acceptance  or  rejection  shall  depend  on  the  results  of  test  of  the  specimens  taken 
from  it.  The  inspector  shall  from  time  to  time  require  a  specimen  or  specimens, 
not  exceeding  the  number  required  for  such  hoops,  to  be  taken  from  any  non- 
tested  hoop  and  nontested  end  of  trunnion  hoops,  to  judge  of  the  uniformity  of 
treatment. 

9.  JSe-testtngf. 

If  any  hoop  fails  to  fill  the  physical  requirements  of  these  specifications  at  either 
or  both  ends,  an  additional  set  or  sets  of  specimens,  or  a  number  less  than  orig- 
inally required,  In  the  discretion  of  the  inspector,  may  be  submitted  for  test,  in 
which  case  the  set  or  sets  of  specimens  must  fill  the  requirements  as  to  physical 
qualities,  and  each  of  the  reduced  number  of  specimens  must  show  qualities  as 
high  as  the  mean  qualities  required.  A  hoop  failing  to  pass  on  the  submission 
of  additional  specimens  shall  be  finally  rejected,  except  where  the  senior  inspector 
reoommendB  and  the  CShlef  of  Ordnance  authorizes  further  testing. 

XO,  Be-treatment. 

When  a  hoop  failfl  to  flU  the  physical  requirements  of  these  specifications  and 
tbe  manufacturers  re-anneal  or  re-temper  and  re-anneal  it,  complete  tests  shall  be 
made  of  one  or  both  ends,  as  the  case  may  be.    Bepreeentative  re- treatment  sbaU 
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be  conducted  under  the  conditioaB,  restrlotioiis^  and  limltifttions  prescribed  for 
original  representative  treatment. 

11,  D^Uiofkqfhoop. 

The  term  cylindrical  hoop  used  in  these  specifications  shall  be  construed  to 
mean  all  those  forgings  which  are  to  be  used  over  a  tube  or  jacket  in  construct- 
ing a  gtm,  by  whatever  name  they  ma^  be  designated,  either  as  hoop,  ring, 
sleeve,  etc.,  and  also  all  bushings  for  the  breech. 

Part  IV.— for  Pasts  op  Brbbgh  Msohahisic. 

i.  Part  of  ingots  to  be  used. 

Only  so  much  of  any  ingot  shall  be  used  for  breech-mechanism  forgings  as  shall 
remain  after  at  least  5  per  cent  of  the  total  weight  of  the  ingot  has  been  out  from 
the  bottom  of  the  ingot  and  at  least  28  per  cent  from  the  top. 

g,  Si»»offotgings. 

Parts  of  breech  mechanlmi,  excepting  those  expressly  recjtiired  as  smooth  f  org- 
ings^  shall  be  rough-finished  before  treatment;  but  the  inspector  may,  in  his  dis- 
cretion, if  the  conditions  warrant  it,  waive  this  requirement  entirely,  or  may 
only  require  the  removal  of  any  excessive  allowaaee  <rf  metal,  in  places,  by 
machinmfi^;  parts,  however,  which  are  to  be  used  and  which  are  shown  on  the 
drawings  bored  ov  pierced,  shall  always  be  bored  or  piereed  before  treatment. 

Parts  of  breech  mechanism,  or  such  of  them  as  may  be  desired  by  the  United 
States,  shall  be  annealed  at  a  high  heat  before  oil-tempering.  This  heat  will  be 
at  least  as  high  as  that  at  which  the  parts  are  to  be  subsequently  oil-tempered. 
The  parts  shall  then  be  oil-tempered  and  subsequently  annealed  or  tempered  at 
lower  temperature  than  that  of  the  previous  operation. 

4*  Oil-tempering* 

Parts  of  breech  mechanism  shall  be  heated  for  oil-tempering  as  errenlv  as  pocK 
sible  and  immersed  in  the  tempering  fluid  as  required;  the  operation  shall  always 
be  performed  on  the  whole  of  the  piece,  never  on  a  part  only. 

5.  Annealing  after  oU4empering. 

Parts  of  breech  mechanism  shall  be  heated  for  annealing  as  evenly  as  possible, 
and  the  operation  shall  always  be  performed  on  t^e  whole  of  the  piece,  never  on 
a  pai^  only. 

Every  operation  of  tempering  and  annealing  must  be  witnessed  by  tiie  iaapeetor 
or  such  of  his  assistants  as  he  may  designate,  and  if  unsatislaetory  in  any  waf^ 
re-tempering  or  re-annealing  shall  be  <H*dered<.  in  his  discretion. 

6.  Bepresentative  treatment. 

The  parts  of  breech  mechanism  of  the  same  kind  made  from  the  same  ingot 
shall,  as  much  as  possible,  be  treated  together,  and  specimens  for  test  taken  from 
one  or  more  of  the  pieces  to  represent  the  whole,  asspeeified  in  Table  No.  Viji. 
Every  operation  of  this  kind  must  be  witnessed  by  the  inspector  or  one  of  his 
assistants,  or  the  tests  of  one  piece  will  not  be  taken  to  represent  the  other  or 
others  not  tested,  and  in  all  such  oases  the  proposed  disposition  of  the  pieces  for 
the  final  annealing  must  be  approved  l^  the  inspector  before  the  operation  is 
commenced. 

The  acceptance  or  rejection  of  the  tested  piece  shall,  in  sf«^  case,  eearry  witii 
it  the  acceptance  or  rejection  of  all  the  other  pieces  represented  by  such  tests, 
except  that  in  case  of  non-acceptance  or  rejection,  when  there  happens  to  be  on 
any  of  the  other  pieces  sufficient  metal  to  allow  its  being  tested  to  the  satiaf ac- 
tion of  the  inspector,  it  shall  be  tested  and  passed  upon  separately,  or  in  case 
there  are  seyeral  pieces  represented  and  no  extra  metal  for  test  spadmeos, 
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one  or  more  of  these  pieces  may  be  cut  up  for  test  to  repreeeDt  the  remaining  ones, 
if  satisfactory  to  the  inspector.  In  i^l  cases  of  representative  treatment  the  man- 
uteetorers  shall  arrange  with  the  inspector  the  details  of  the  fabrication,  and 
the  inspector  shall  designate  which  one  or  ones  of  the  pieces  shall  be  tested. 

7.  j2Vtim^,  poaitiMkj  and  form  of  test  ^pecifMm. 

The  stem  of  all  specimens  shall,  if  possible,  be  taken  within  the  finished  ex- 
terior and  interior  surfaces  of  the  piece  prolonged,  or  otherwise  thev  shall  be 
taken  just  outside  the  rough-finished  lines  of  the  piece;  the  axis  shall,  if  possible, 
always  be  at  least  3  inches  from  axis  of  the  forging. 

Test  specimens  shall  be  furnished  from  parts  of  breech  mechanism  as  specified 
in  the  followiiig  table,  No.  VIII. 

TabU  No.  VUL 


Nama  of  part. 


Bnecb  block. 


- { 


Sptndla. 


Lerer  handles, 
breach  plates 
and  lace  platea. 


Gas-ebeck     enpa 
and  gaa-cbeck 


Hinge  pinB.rolIer8, 
md  bars  for  ae* 
eoring  plBa. 


1 


Oaliber  of  eannoo. 


Field  cannon  of 

allcallbera. 


One  from  every 
llftta. 


One  from  stem  of 
•▼ery  fifth. 


One  from  erery 
twelfth. 


One  from  one  ad* 

dltlonal  forg- 
ing for  teat.  To 
be  made  for 
eachia 


One  from  erery 
twelfth. 

One  fromone  ad- 
ditional forg- 
ing for  test.  To 
be  made  for 
each  26. 


Siege-cannon  of 
allcallbt 


calibers. 


One  from  every 
third. 


One  from  stem  of 
every  third. 


One  from  every 
fifth. 


One  from  one  ad- 
ditional forg- 
Ingfortest.  To 
be  made  for 
eachO. 


One  from  every 

third. 
One  from  every 

filth. 


Seacoast 

cannon  of  8 

inches  caliber 

or  over. 


Lsngth 
atbm. 


Two  fromev* 
ery  second. 


Two  from 
bead  of  ev- 
ery second. 


One  from  ev- 
ery second. 


Two  from  one 
additional 
for 
be 
made  for 
each  4. 


f orging  i 
test.  To 


One  for  every 
third. 


Size  of  speci- 
men. 


Inehet. 
2.0 

8.0 

2.C 

S.0 

2.0 
S.0 
2.0 


S.0 


10 
2.0 

8.0 


Diame- 
ter of 
stem. 


I 


Inehe$. 
0.606 

0.661 

0.606 

0.664 

0.606 
0.664 
0  605 


0.804 


0.506 
0.606 

0.664 


Inchei. 
1.16 

1.25 


1.25 


aeo 


0.75 


0.75 


All  witti  serewends.  as  required. 

When  one  (or  more)  specimen  is  required  from  each  ten  (or  other  number  of) 
forgings,  one  specimen  will  also  be  required  for  any  less  number  of  forgings,  and 
Uleast  one  lorginig  from  each  ingot  and  kind  ol  forging  shall  be  tested. 
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8.  Physical  qudUUes, 

The  test  specimeiiB  must  show  the  physioal  qualities  given  in  the  foUowin^ 
table.  No.  .IX,  as  a  miniTniiTn : 

Tabu  No.  IX. 


Size  of  speci- 
mens. 

Elastic 
limit. 

Tensile 
strength. 

Elooga- 

Name  of  park 

Length 
stem. 

Diame- 
ter Qf 
stem. 

tion 

after 

rupture. 

Breecli-block,  spindles,  liiiige-pliis,and rollers • 

Lever  handles,  breech  plates,  face  plates,  block- j 
carriers,  and  nuts.                                                1 

Gas-check  cups,  gas-check  rings  and  bars  for  secur-  j 
ing  pins.                                                               1 

Inehet. 
2.0 
8.0 

2.0 
8.0 

2.0 
8.0 

Inches. 
0.606 
0.564 

0.505 
0.504 

0.605 
0.564 

per.tq.in. 
46,000 
46,000 

40,000 
40,000 

70,000 
70,000 

Zb$. 
per.tq.in. 
86,000 
86,000 

75,000 
75,000 

125,000 
125,000 

Per  cent. 
18.0 
l&O 

20.0 
18.0 

12.0 
10.0 

9.  Additional  testa. 

If  any  piece  separately  tested  fails  to  fill  the  physical  requirements  of  these 
specifications,  an  additional  set  of  sx)ecimen8  may  be  submitted  for  test.  Failing 
to  fill  the  physical  requirements  on  this  additional  submission  the  piece  shall  be 
finally  rejected  except  in  special  cases. 

When  tests  are  representative,  re-testing  shall  be  subject  to  the  conditions, 
requirements,  and  limitations  of  paragraph  6  of  these  speoifioations  for  parts  of 
breech  mechanism. 

XO.  Additional  treatment. 

When  a  piece  fails  to  fill  the  physical  requirements  of  these  specifications,  and 
re-annealing,  or  re-tempering  and  re-annealing  is  resorted  to,  compjlete  tests  shall 
be  made,  and  the  previous  tests  shall  not  be  considered  in  deciding  upon  the 
acceptance  or  rejection  of  the  piece.  Representative  re- treatment  shall  be  con- 
ducted under  the  conditions,  restrictions,  and  limitations  prescribed  for  original 
representative  treatment. 

11.  Parts  required  as  rough  forcings. 

Those  parts  of  breech  mechanism  required  to  be  delivered  simply  as  smooth 
forgings,  or  as  simple  castings,  and  without  any  requirement  as  to  pnysical  quali- 
ties, shall  be  made  with  great  care,  shall  conform  as  nearly  as  practicable  to  the 
rough  dimensions  shown  on  the  drawings,  and  shall  be  made  of  metal  satisfac- 
tory to  the  inspector.  Such  parts  shall  he  annealed  after  forging  or  casting,  and 
shcUl  receive  no  other  treatment. 

Part  V.~General  ditties  op  Inspectors. 

Pfflcers  and  employes  of  the  Ordnance  Department  assigned  to  the  duty  of  in- 
specting material  for  ordnance  constructions  will  carefully  and  constantly  watch 
tne  details  of  manufacture  in  all  its  stages ;  keep  complete  records  of  the  manu- 
facture of  each  piece ;  decide  all  minor  questions  of  detail  referred  to  them  by 
the  manufacturers  that  may  arise ;  and,  subject  to  thevconfirmation  of  the  Chi^ 
of  Ordnance,  accept  all  material  which  fairly  fills  the  contract  requirements. 
They  will  see  that  the  work  and  treatment  at  every  stage  of  progress  fill  the  re- 
quirements of  the  specifications  and  are  such  that  the  test  of  the  specimens  to  be 
taken  will  truly  represent  the  piece,  and  will  inform  the  manufacturers  what  ad- 
ditional work,  treatment,  etc.,  seem  necessarv  to  satisfy  this  condition. 

Generally  speaking  they  will  not  interfere  with  the  means  and  methods  adopted 
by  the  manufacturer  for  executing  his  work,  but  will  rather  pass  upon  their  char- 
acter as  satisfactory  or  otherwise,  and  upon  the  uniformity  of  the  execution. 
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In  designating  the  position  of  and  in  marking  test  speoimens  fhey  will  be 
guided  by  the  following  instruotiona : 

Test  specimens  taken  from  metal  to  be  used  in  ordnanoe  construction  (except- 
ing those  taken  from  billets  for  wire  drawing)  will  be  marked  on  both  ends  to 
Bhow: 

1.  The  caliber  of  the  cannon  for  which  the  metal  is  intended :  32  for  3.2  inches ; 
8  for  8  inches ;  10  for  10  inches ;  12  for  12  inches,  etc. 

2.  The  kind  of  cannon  for  which  the  metal  is  intended :  R  for  steel  rifle ;  Mb 
for  mortar ;  WR  for  wire-wound  rifle ;  CIR  for  cast-iron  rifle,  etc. 

3.  The  number  of  the  cannon  of  the  jMurticular  caliber  and  kind :  1, 2, 3,  etc. 

4.  The  part  cd  the  cannon  for  which  the  metal  1b  intended :  T  for  tube ;  J  for 
jacket,  etc.  In  the  case  of  cast-iron  cannon,  or  caat-iron  bodiea  for  cannon  com- 
bined of  steel  and  cast-iron,  where  the  specimens  are  ordinarily  taken  from- the 
initial  tension  rings,  the  abbreviation  will  be  TR,  showizig  that  the  specimen  is 
from  the  initial  tension  ring ;  and  if  more  than  one  initiaTtension  ring  is  taken 
from  eilher  end,  the  abbreviations  TR.,  TRg,  etc.,  will  be  used. 

5.  The  end  of  the  piece  from  which  the  specimen  is  taken :  B  for  breech ;  M 
for  muzzle. 

6.  The  direction  in  which  the  specimen  ia  taken :  T  for  tangential,  or  those 
taken  parallel  to  a  tangent  at  the  circimiferenoe ;  L  for  longitudinal,  or  those 
taken  parallel  to  the  axis  of  the  cannon :  R  for  those  taken  ri^ially. 

7.  The  number  of  the  specimen :  1, 2, 3,  etc.  The  same  series  of  numbers  to  'be 
used  for  each  end  (breech  or  muzzle)  of  the  piece. 

8.  The  position  with  reference  to  the  interior  and  exterior  surfaces  of  the  piece 
of  metal :  I  for  inside  specimens,  or  those  taken  near  the  interior  surface ;  O  for 
outside  specimens,  or  those  taken  near  the  exterior  surface ;  M  for  middle  speci- 
mens, or  those  taken  midway  between  the  interior  and  exterior  surfaces. 

9.  The  fact  that  the  specimen  has  been  laid  off  and  stamped  in  the  presence  of 
the  inspector  or  his  assistant,  and  that  its  identity  is  voucned  for ;  this  is  indi- 
cated by  the  inspector's  private  stamp — the  escutcheon  of  the  Ordnanoe  Depart- 
ment, one-quarter  of  an  inch  in  diameter,  on  hardened  steel. 

These  marks  will  appear  in  the  order  indicated :  those  required  to  indicate  the 
points  numbered  1, 2,3,  and  4  (which  show  from  wnat  the  si>ecimen  is  taken)  be- 
mg  in. one  line,  the  remainder  (which  show  how  the  specimen  is  taken)  being  in 
a  second  line  just  below  the  first  as  seen  when  looking  at  the  end  of  the  specimen. 
The  marks  and  the  inspector's  private  stamp  should  always  be  on  the  specimen 
from  the  time  it  is  laid  off  until  finished,  and  before  they  are  effaced  in  one  place 
hy  any  finishing  operation  must  be  transferred  to  some  other  place  in  the  pres- 
ence of  the  inspector  or  his  assistant. 

The  ring,  slice,  or  piece  which  is  to  furnish  test  specimens,  and  the  forging 
from  whicn  it  is  to  be  cut,  will  each  be  marked  before  the  cut  is  tiUcen,  and  close  to 
the  cut,  to  indicate  the  points  numbered  1, 2, 3, 4, 5,  and  9.  These  marks  on  forg- 
ings  should  always  be  on  the  piece,  and  before  they  are  effaced  in  one  place  by 
any  rough-finishmg  operation  must  be  transferred  to  some  other  place  in  the 
presence  of  the  in^>ector  or  his  assistant. 

S.  V.  Reni^t 
Brig.  Qm.,  Oiirf  qf  Ordnance^  U.  L  A 

Obdnance  Department, 
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TESTS  TO  BE  APPUEB  TO   COKPLETES   GUH  PBESEHTEB  FOE 

TEST. 

BOABD  OF  OBBNAKOB  ASTb  FOBTIFICATION, 

War  Departmmij ,  1889. 

Sm :  The  act  making  appropriations  for  fortifications,  etc.,  approyed 
September  22, 1888,  provides  that — 

Whenever  any  party  shall  present  for  test  a  oonrpleted  slngle-charge  breech-loading 
steel  gun  of  ten  or  twelve  inches  caliber,  ^nd  or  weight  and  dimensions  to  •be  pre- 
scribe by  the  Board  with  the  proper  supply  of  ammunition  for  the  test  of  the  same, 
such  gun  shall,  in  the  presence  of  the  partv  presenting  it,  be  subjected  to  snoh  t-ests 
as  the  Board  shall  have  prescribed;  and  should  such  gnu  be  shown  to  the  satisfac- 
tion of  the  Board  by  such  tests  to  fhlflll  the  requirements  previously  prescribed  in 
respect  to  accuracy,  ran^e,  power,  endurance,  and  general  efficiency,  the  gun  and 
ammunition  shall  be  paid  for  at  a  fair  valuation,  including  oost  of  transportation, 
and  contract  shall  be  made  at  a  price  reasonable  in  the  opinion  of  the  Board  with 
the  party  presenting  the  best  of  such  guns  for  a  further  supply  of  similar  guns,  to 
be  subjected  to  the  ususd  service  test  before  acceptance,  the  experimental  gun  and 
all  guns  purchased  hereunder  to  be  subject  to  inspection  at  each  stage  of  manufac- 
ture, as  follows,  namely:  For  not  less  than  fifty  ten-inch  steel  guns;  and  for  not 
less  than  fifty  twelve-inch  steel  guns. 

To  meet  the  requirements  of  this  act  the  following  conditions  recom- 
mended by  the  Board  of  Ordnance  and  Fortification,  have  been  ap- 
proved by  the  Secretary  of  War*  viz: 

FOB  A  GUN  OF  10  INCHES  CALIBEB. 

The  weight  shall  be  about  30  tons  (long). 

The  len^h  of  bore,  34  calibers,  measured  from  the  face  of  the  obtu- 
rator to  the  face  of  the  muzzle  of  the  gun.  (In  order  that  the  gun  may 
not  require  a  special  carriage  for  its  proof  it  is  desirable  that  the  diam- 
eter of  the  trunnions  be  12  inches,  and  the  distance  between  rimba^es 
42  inches.) 

The  power  shall  be  such  as  may  be  expressed  by  a  muzzle  energy  of 
not  less  than  15,000  foot  tons. 

The  range  shall  for  20  degrees  of  elevation  be  about  13,650  yards^ 
and  corresponding  ranges  shall  be  obtained  with  lower  elevations. 
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The  Standard  of  acctiracy  sliall  be  as  given  in  fhe  following  table, 
and  sliall  be  approximately  obtained : 

TMe  of  MooMKf^tS  per  ooiil.  nekMgU$» 


Bangs. 

TOTttoftLxeetaafto. 

Horisontal  TCotaa- 

gl6. 

Hdght. 

Width. 

Length. 

Width. 

1,600 
0,000 
•.OMT 
flkOOO 
10,000 

L4 
8.4 

JWC. 
LO 
2.9 

Tmrdt. 

raf4». 

20.7 
8A.9 
48.5 

4.2 
«.7 
0.2 

The  endurance  teal  akonld  not  be  less  than  300  rounds  with  ftdl 
charges.  After  250  or  more  rounds  may  have  been  fired,  the  gan  may 
be  lined  wholly  or  in  part,  wh«i  at  least  50  roonds  more  will  be  fired 
to  folly  test  the  str^igth  of  the  construction.  After  this  the  general 
aoondness  and  efficient  of  the  gun  should  not  be  materially  impaired, 
exeept  so  &r  as  may  have  resulted  from  erosion. 

Should  any  material  modification  of  the  construction  be  made  during 
the  triaJ,  at  least  50  rounds,  with  fiill  charges,  shall  be  fired  thereafter. 

The  weight  of  projectile  to  be  used  with  the  fiill  charge  shall  be 
about  575  pounds. 

Three  hundred  rounds  of  ammunition  shall  be  the  ^^  proi>er ''  amount 
to  be  supplied  with  the  gun  for  test. 

As  a  proof  of  general  efiiciency  the  breech  mechanism  should  work 
freely  and  be  convenient  for  operating,  the  opening  and  closing  of  the 
breech  to  be  performed  without  great  difficulty  by  one  man.  The  pro- 
jectiles shall  admit  of  being  rea£ly  handled,  inserted  and  centered  in 
^e  bore,  and  not  be  subject  to  ii^jury  or  deformation  either  in  handling 
or  tTan8i)ortation. 

A  rapidity  of  fire  of  15  rounds  per  hour  shall  be  attainable,  using 
such  appliances  for  loading  as  are  employed  by  the  Ordnance  Depart- 
ment, XJ.  S.  Army. 

The  repairs  allowable  during  the  entire  trial  of  a  gun,  exclusive  of  the 
insertion  of  a  lining  tube,  wUl  be  confined  to  repairing  or  renewing  parts 
injured  during  triaJ.  No  alterations  that  may  afiect  the  general  con- 
Btraction  of  any  part  will  be  made  without  the  sanction  of  the  Board. 


FOR  A  GUN  OF  12  INCHES  CALIBER. 

The  weight  shall  be  about  52  tons.  The  length  of  bore  shall  be  34  cal- 
ibers. (In  order  that  the  gun  may  not  require  a  BX)ecial  carriage  for  its 
proof,  it  is  desirable  that  the  diameter  of  trunnions  be  14.5  inches,  and 
the  distance  between  rimbases  49.8  inches.)  The  power  shall  be  such 
tt  may  be  expressed  by  a  muzzle  energy  of  not  less  than  26,000  foot  tons. 

The  range  shall  for  20  degrees  elevation  be  about  14,700  yards,  and 
corresponding  ranges  shall  be  obtained  with  lower  elevations. 

The  accuracy  shall  be  the  same  as  that  prescribed  for  a  10-inch  gun. 

The  endurance  shall  not  be  less  than  250  rounds,  and  a  lining  may  be 
bserted  after  200  rounds. 

The  weight  of  projectile  for  fiill  charges  shall  be  about  1,000  pounds. 

Other  conditions  of  test  shall  be  the  Same  as  for  a  10-inch  gun,  except 
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that  under  general  efficiency  a  rapidity  of  fire  of  10  rounds  i>er  hour 
shall  be  attainable. 

It  is  not  considered  practicable  for  the  Board  to  determine,  at  this 
time,  what  will  be  a  <<fair  valuation''  of  an  experimental  gun  which  shall 
have  fulfilled  the  requirements  prescribed,  nor  what  price  would  be 
^treasonable"  for  a  further  supply  of  similar  guns.  It  is  believed  to  be 
better  on  all  accounts  to  leave  these  questions  for  determination  after 
the  actual  cost  and  value  of  such  guns  can  be  known;  it  being  under- 
stood as  the  duty  of  the  Board  to  act  in  such  matters  with  entire  impar- 
tiality as  between  the  United  States  and  any  party  who  shall  attempt 
to  supply  the  desired  guns. 

The  act  of  Congress  does  not  fix,  and  does  not  seem  to  authorize  tbi" 
Board  to  fix,  any  limit  of  time  within  which  experimental  guns  shsJl  b^ 
presented  for  test.  It  is  therefore  considered  sufficient  to  say  that  it  is 
regarded  by  the  Board  as  desirable  that  the  experimental  guns  be  sub 
mitted  as  soon  as  practicable,  and  within  three  years  from  the  present 
time. 

Bespectfullyi  your  obedient  servant, 

Oojftain  Ordna/nce  Depa/rtmenty  U.  8.  Army^ 

Beoorder  of  ike  Board, 
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TEST  OF  CAST-IBOV  MOBTAS. 

(HooM  Ex.  Doo.  Na  158,  Fifty-first  CongreM,  flnl  mmIoii,] 

RBPOBT    BBLATIVE    TO    THE    OBDNANCE    PEOVINO    OBOTTNB,   SANDY 

HOOK,  N.  J. 


LMTTEJi  fROM  TME  8B0RETART  OF  WAR,  TRAySMITTINQ  A  REPORT  OF  THE  TEST 
OF  THE  If-lNCa  RIFLED  MORTAR,  PRESENTED  BY  THE  80XTTS  BOSTON  JBOK 
WORKS,  AT  TMB  ORDBANOB  PROVINQ  GROUND,  SANDY  HOOK,  N.  J. 


Wab  Depabtmbnt, 
Washington^  January  21  y  1890. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Etep- 
resentatives'y  for  the  information  of  the  Committee  on  Appropriations, 
an  extract  of  the  proceedings  of  the  Board  of  Ordnance  and  Fortifica- 
tion of  December  12,  1889,  together  with  the  report  of  Lieut.  Col.  A. 
Mordecai,  Ordnance  Department,  CTnited  States  Army,  of  the  test  of  the 
12-inch  cast-iron  breech-loading  rifled  mortar,  presented,  nnder  the 
pTovisions  of  the  first  paragraph  of  section  0  of  the  act  approved  Sep- 
tember 22,  1888,  by  the  ^uth  Boston  Iron  Works,  at  the  Ordnance 
Proving  GroondL,  Sandy  Hook,  N.  J. 

Sedfield  Pboctob, 

Secretary  of  War. 

The  Speakbb  of  the  House  of  Bepbesentatiyes. 


iXTRACt  of  PBOCEEDINGS  OF  THE  BOABD  OF  OBDNANCE  AND  FOBTI- 

FICATION. 

War  Department, 
Wtuhingtim,  D.  C,  December  U,  1889. 

•  •  •  •  •  •  « 

The  Board  then  considered  the  report  of  the  tests  of  the  12-inch  breech-loading 
?J^iroD  rifled  mortar  of  the  Boiith  Boston  Iron  Works,  submitted  by  the  Cbief  of 
^laoee  nnder  dale  of  November  1, 1889,  and  referred  to  the  Board  November  4, 
'^  by  the  Secietaiy  of  War. 

61 
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•  • 

The  mnssle  of  the  mortftr  wm  broken  into  three  pieoee,  all  of  which  went 
front,  one  to  a  point  only  a  few  feet  in  rear  of  where  the  projectile  fint  itnij 
ground. 

The  shell  was  fonnd  to  be  ont  qnite  deeply  in  seyeral  places  on  the  cylindric 
on  the  conoidal  portions  as  thongn  scraped  by  the  lands  on  pieces  of  the  broke 
tar.  One  of  the  muzzle  fragments  is  thought  to  indicate  qnite  plainly  the  worli 
npon  the  projectile. 

During  all  the  firincs  there  were  present  Mr.  W.  P.  Hunt,  jr. ,  representii 
South  Boston  Iron  Works,  and  one  or  more  members  of  the  Board  of  Ordnan 
Fortification. 

There  are  forwarded  herewith : 

(1)  The  firing  record. 

(2)  Drawing  No.  1,  showing  the  lines  of  fracture  of  the  mortar. 

(3)  Drawing  No.  2,  showing  size  andlocationof  fragments  of  mortar  after  ra 

(4)  Photograph  No.  1,  front  view  of  mortar  before  bursting. 

(5)  Photograph  No,  2,  front  yiew,  after  bursting  of  mortar,  showing  right  tra 
etc. 

(6)  Photograph  No.  3,  firont  view  after  bnrsting  of  mortar,  showing  left  in 
etc. 

(7)  Photograph  No.  4,  Tiew  fW>m  rear,  after  bursting  of  mortar,  showing  shi 
protection  of  velocity  wires,  struck  by  projectile  at  its  first  graze,  etc. 

(8)  Photograph  No.  5,  view  of  rear  traverse,  and  breech-block  where  it  landc 

(9)  Photographs  Nos.  6, 7,  and  8,  views  of  projectiles,  all  sides  shown. 

A.  MORDECAXj 

Lieutenmni  Colonel  Ordnance  DepUg  U,  8  ^nay,  ComMeim4 
Kxw  York  ABflKWAf,  October  28^  1689. 
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XZPEBIHEHTS  WITH  HIGH  EXPLOSIVE& 

Washington,  D.  C,  J%ne  5,  1889. 

General  :  The  committee  appoints  at  thef  last  meeting  of  the  Boai'd 
has  the  honor  to  submit  the  following  report: 

Experiments  with  high  explosives  for  use  of  bursting  charges  of 
shells  may  be  regarded  by  the  Board  from  two  points  of  view :  ( 1 )  a« 
a  matter  of  investigation  to  determine  experimentally  many  points  now 
doubtfol  as  to  the  physical  properties,  and  best  modes  of  treating  types; 
and  ( 2 )  as  a  matter  of  testing  to  determine  the  merit  of  the  several  de- 
vices submitted  by  inventors.  It  is  desirable  that  these  investigations 
and  tests  shoold  be  carried  forward  together  and  at  once. 

High  explosives  will  be  used  in  two  different  kinds  of  shells,  viz: 
armor-piercing  and  common.  The  difftculties  to  be  overcome  with  the 
former  are  vastly  greater  than  with  the  latter.  Moreover  the  necessity 
for  piercing  armor  is  less  than  formerly,  because  the  area  heavily  plated 
on  war  ships  is  becoming  less  and  less.  Thus  only  about  half  of  the 
water  line  is  protected  by  armor  in  recent  British  types,  and  in  French 
shix>s  even  the  guns  themselves  are  often  fired  from  exposed  barbettes. 
The  chief  dependence  against  sinking  is  in  the  underwater  armored 
deck,  usually  about  3  inches  thick,  and  the  water-tight*  compart- 
ments. The  experiments  now  in  progress  with  the  Resistance  in  Eng- 
land demonstrates  that  the  effects  of  common  shell  even  of  small  cali- 
bers, charged  with  high  explosives,  are  disastrous  when  occurring  with- 
in the  unarmdred  part  of  the  hull.  Finally,  the  expense  of  iron  plates 
for  targets  for  the  armor-piercing  class  is  so  great  that  it  appears  to  be 
wise  for  us  to  begin  with  common  sheU,  aod  leave  armor-piercing  trials 
for  a  later  date. 

For  successful  use  of  high  explosives  in  common  shells  three  elements 
must  be  considered:  (1)  the  envelope,  (2)  tlie explosive,  (3)  the  igniting 
mechanism. 

Cast  iron  as  a  material  for  the  envelope  is  too  uncertain  to  command 
confidence  when  the  result  of  a  slight  defect  may  be  the  destruction  of 
the  gun  by  premature  explosion.  Even  in  experimenting,  exx>erience 
has  shown  that  no  doubt  as  to  the  character  of  the  projectile  should  be 
tolerated.  It  is  therefore  advised  that  those  to  be  ordered  be  made  of 
good  open-hearth  steel. 

As  to  patterns,  it  is  desirable  that  such  be  chosen  as  can  be  fitted  to 
receive  different  internal  arrangements  for  loading.  Those  of  the  Ord- 
nance Department  marked  "Ordnance  Board,  U.  S.  Anny,  Governors 
Island,  December  24th,  1888,1'  and  "January  7th,  1889,''  are  well  suited 
for  the  projected  trials,  and  are  recommended  for  adoption.    They  have 


REPORT  OF   BOABD  OP  ORDNANCE   AND  FORTIFICATION.      69 


theEareka  sabot  for  use  in  muzzle-loading  gans;  and  the  following  are 
the  more  important  dimensions. 


btliuled  -w«ig1it  in  i>oimd« 
Lenph  of  body  in  oaab«n  . . 
Bidiiu  of  ogi'nd  in  calibers  . 

Total  Icnctfi  in  incbm 

Tiucknem  of  wall  in  inches . . 

Ci|Mdt jT  in  cnbic  inches 

Gipadtgr  in  ponndi  of  waiter 


7fnoh. 

U-ineh. 

120 

480 

2.76 

2.5 

1.6 

L5 

20.5 

29 

1.3 

2.25 

160 

49B 

&8 

18 

15-inoh. 


1,325 
8.5 
1.5 
54.5 
2 
8,348 
124 


As  to  the  explosive,  we  have  now  before  the  Board  explosive  gela- 
tine, gnn  cotton,  Emmensite,  the  Schwalm  mixture,  dynamite,  and 
Ameriaanite,  or  the  SmoUaninoff  compound. 

Experiments  of  the  kind  to  be  undertaken  involve  no  little  time, 
labor,  and  exi>ense,  and  jbhey  should  therefore  be  restricted  to  what 
IHX>mi8e  ultimate  success.  This  is  not  the  case  with  the  Americanite, 
because  the  liquid  form  and  the  liability  to  become  dangerous  through 
evaporation  or  by  lying  in  store  would  forbid  its  use  in  the  military 
service,  unless  trials  should  demonstrate  tiiat  no  other  variety  free 
from  these  objections  can  be  so  used.  That  this  explosive  is  hable  to 
deterioration  has  been  proved  to  the  satisfaction  of  your  committee  by 
the  results  of  a  jiersonal  examination  of  a  sample  lefb  in  store  at  Sandy 
Hook  after  the  trials  made  by  the  Ordnance  Board  in  ISTovember,  1887. 
This  sample  is  contained  in  a  glass  bottle,  stored  in  a  magazine  of  the 
fort.  On  April  5,  1888,  a  sur&ce  stratum  of  different  appearance  from 
(bat  below  was  noted  by  Col.  Mordeeai.  It  was  then  half  an  inch 
thick.  On  July  10  it  was  fifteen  thirty-seconds  of  an  inch  thick.  On 
January  3, 1889^  it  was  fully  half  an  mch  thick.  On  March  26, 1889, 
the  date  of  our  inspection^  it  was  seven  thirty-seconds  of  an  inch  thick, 
the  whole  height  being  6  inches^  Samples  of  the  two  strata  were  then 
careAilly  taken  with  a  pipette  and  at  once  tested  with  a  hammer  on  an 
iron  dab.  The  upx>er  gave  no  decrepitation,  but  the  lower  acted  in  all 
respects  like  pure  nitroglycerine,  except  that  it  was  perhaps  a  trifle 
less  sensitive.  Stirring  the  mixture  with  a  glass  rod  produced  no  ap- 
parent change  or  recombination  of  the  fluid;  but  at  a  subsequent  ex- 
amination, on  June  1,  a  great  change  had  occurred.  The  appearance 
tiien  was  for  2  inches  at  the  bottom  a  white  fluid;  above  that  for  about 
1  inch  a  dondy  combination  of  white  and  yellow  fluid ;  the  remaining 
fluid  to  surface  was  oi  uniform  yellow  color.  An  explosive  possessed 
of  such  characteristics  would  be  extremely  dangerous  in  a  loading 
room,  and  your  committee  therefore  recommends  that  the  action 
already  taken  by  the  Board  on  March  14th,  1889,  in  advising  that  experi* 
ments  with  this  explosive  be  deferred  for  the  present  be  adhered  to. 
As  to  dynamite,  it  is  well  known  to  be  far  more  sensitive  to  shocks 
than  others  on  the  list,  and  as  none  of  tiie  inventors  seem  to  prefer  it 
to  explosive  gelatine  for  testing  their  loading  devices,  it  is  recom- 
mended that  it  be  left  untried  for  the  present.  This  reduces  the  list  to 
explosive  gelatine,  gun  cotton,  Emmensite,  and  the  Schwalm  mixture* 

As  to  the  igniting  mechanism,  the  following  conditions  should  l>e 
folfllled  by  a  pattern  suitable  for  use  in  coast  defense.  The  class  of 
taae  should  be  percussion,  with  base  action  and  a  slight  delay  action, 
and  with  a  sensitiveness  adjusted  for  a  projectile  striking  the  unarmorea 
aide  of  a  war  ship.  To  insure  an  explosion  of  the  first  order  in  the 
charge  of  the  shell,  a  detonating  primer  of  great  intensity  is  essential* 
An  initial  explosion  of  mercuric  fulminate,  say  10  grains,  in  a  laxgQ 
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priming  charge  of  dry  gun  cotton  or  other  high  explosive  will  probably 
be  required  to  insure  an  explosion  of  the  first  order  in  a  nonsensitive 
explosive  suited  for  use  in  shells  (one  pound  is  used  with  wet  gun 
cotton),  and  provision  must  be  made  accordingly.  It  is  recommended 
that  the  Ordnance  Department  be  requested  to  give  this  matter  special 
attention,  as  the  original  devices  we  have  received  from  inventors 
apx)ear  crude  and  unpractical.  If  possible,  samples  of  the  base  fuse  of 
Wolff  &  Co.,  should  be  obtained  at  Walsrode,  Germany,  as  it  is  claimed 
to  fulfill  all  conditions  and  to  act  i>erfectly. 

From  this  r6sum6  it  appears  that  the  following  points  are  to  be  in- 
vestigated : 

(1)  Which  is  the  best  ewplosive  for  use  in  shells? — ^To  decide  this  i>oint 
we  must  consider:  (a)  safety  in  handling  and  storage,  regard  being  had 
to  ordinary  shocks  and  friction  in  handling,  to  deterioration  in  store, 
and  to  extremes  of  heat  and  cold ;  ^)  Intensity  of  action  when  exploded ; 
and  (c)  Density  of  loading.  Shomd  the  triaLs  prove  that  sevend  van- 
«^ties  of  high  explosives  can  be  safely  fired  in  projectiles,  the  ultimate 
cnoice  between  them  will  depend  on  these  considerations;  and  they 
should  also  largely  influence  the  order  in  which  trials  are  made.  Much 
information  as  to  (a)  is  already  in  our  possession,  and  the  means  of 
extending  it  need  not  be  further  considered  here.  The  trials  at  Willets 
Point  probably  afford  as  accurate  an  idea  of  intensity  of  action  {b)  as 
can  be  had.  They  indicate  that,  assuming  dynamite  Ko.  1  as  100, 
explosive  gelatine  is  142,  dynamite  Fo.  2  is  83,  and  gun  cotton  is  87. 
The  corresponding  value  of  Emmensite  wiU  soon  be  determined  from 
trials  now  in  progress.  As  to  density  of  loading,  (c),  the  specific  gravity 
of  explosive  gelatine  is  about  1.54,  that  of  compressed  gun  cotton  beuig 
about  1.2,  and  that  of  Emmensite  Ko.  1  in  the  fused  form  about  1.7. 
Dynamite  Ko.  1  varies  from  unity  in  powder  to  about  1.6  in  compressed 
cartridges.  From  these  figures,  and  the  special  devices  to  prevent 
premature  explosions,  the  density  of  loading  may  be  computed. 

(2)  Is  an  explosion  of  the  first  order,  or  deUmation,  assured  with  (ht 
different  modes  of  loading  proposed  by  the  inventors  to  prevent  premature 
explosion  f — To  test  this  matter  it  is  proposed  to  explode  duplicate  sets 
of  cast-iron  sheUs  like  those  shown  on  page  229,  Beport  of  the  Chief  of 
Ordnance  for  1884  ^caliber,  8-inch ;  cavity,  6  inches  in  diameter  and  10 
inches  deep;  capacity,  about  192  cubic  inches,  or  6.9  pounds  of  water). 
One  set  will  be  charged  precisely  as  proposed  by  the  inventory  the 
other  will  contain  the  same  amount  of  the  explosive  in  a  compact  mass 
with  the  rest  of  the  cavity  saud-filled.  The  projectiles  will  be  placed 
at  the  bottom  of  holes  about  8  inches  iu  diameter  and  4  or  5  feet  deep, 
bored  in  uniform  clay  soil  and  tamped  with  sand.  From  the  measur^ 
crater  radii  after  the  explosion  it  is  believed  that  a  fair  idea  can  be 
formed  as  to  whether  the  loading  devices  reduce  the  order  ol  the  explo- 
sion. The  following  trials  of  this  nature  are  recommended,  all  to  be 
duplicated,  and  if  necessary  more  than  duplicated,  to  assure  accuracy; 
about  forty  sheUs  should  be  provided : 

Four  shells  to  test  the  Stevens's  method  of  loading  with  explosive 
gelatine. 

Four  shells  to  test  the  Graydon-Pratt  method  of  loading  with  pellets 
of  explosive  gelatine. 

Four  shells  to  test  the  Graydon-Pratt  method  of  loading  with  tubes 
of  explosive  gelatine  pellets. 

Four  sheUs  to  test  the  relative  power  of  Emmensite  in  a  fused  and 
in  a  coarsely  granulated  condition. 

Four  shells  to  test  the  German  mode  of  packing  Wolff  gun  cotton 
with  paraMne  and  Carnauba  wax  (half  and  half). 
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(3)  Will  the  explosive  stand  the  friction  due  to  rifled  motion  when 
loaded  as  proposed? — ^To  obtain  more  definite  information  as  to  the 
heatiDg  effect  of  this  motion  than  is  now  available,  it  is  proposed  to  coro- 
manicate  a  high  rotary  velocity  to  projectiles  by  mechanical  means, 
and  thos  to  investigate  the  subject  practically.  The  details  of  appa- 
ratus for  this  purpose  have  not  yet  been  sufficiently  studied  for  definite 
recommendation  at  this  time.  A  velocity  of  about  1,400  feet,  with 
rifling  of  one  turn  in  35  feet,  will  call  for  a  rotary  velocity  oi  2,400 
tarns  per  minute. 

(4)  WUl  the  explosive  sta/nd  the  shock  of  firing  when  loaded  as  proposed 
iy  the  different  inventors  t — To  test  this  matter  it  is  proposed  to  pur- 
chase one  hundred  7-inch  and  fifty  11-inch  projectiles,  of  the  patterns 
described  above,  and  to  fire  them  from  the  Ames  gun  and  from  the 
11-inch  converted  muzzle-loading  rifle  at  Sandy  Hook.  The  cost  of 
these  projectiles  is  roughly  estimated  at  about  910,000.  The  methods 
of  lining  to  be  tested  are  the  Stevens,  the  Graydon  pellet,  and  the 
Graydon  tube^  all  with  explosive  gelatine;  also,  if  thought  best,  the 
Bchwalm  explosive.  Also  the  behavior  of  Emmensite  and  Wolfi'  gun 
eottoB  fired  with  no  special  mechanical  provisions  in  the  shell — the 
former  being  packed  by  fusion  and  the  latter  by  the  German  mode  of 
melted  par^Qne.  All  these  exx>eriment8  should  be  made  by  firing  at 
long  ranges  over  water,  so  that  a  practical  test  of  the  effect  of  rifled 
motion  as  well  as  the  snock  of  firing  may  be  had. 

(5)  Will  the  igniting  mecJumism  stand  the  shock  of  firing  and  the  rified 
motion  taithout premature  action? — ^This  matter  should  be  tested  quite 
independently  of  the  explosive,  which  may  be  accomplished  by  usiVig 
shells  charged  with  powder  in  a  field  or  siege  gun,  or  perhaps  by 
charging  several  primers  in  one  shell,  thus  reducing  expense. 

(6)  WiU  the  igniting  mechanism  act  €ut  desired? — ^This  may  be  tested 
by  firing  shells  charged  with  powder. 

(7)  WiU  the  shelly  without  the  igniting  mechanism^  explode  on  impact  (a) 
with  watery  (b)  with  earthy  (c)  toith  stonCj  {d)  with  wood  or  light  iron,  and  (e) 
foith  iron  armor? — ^Information  on  some  of  these  points  will  be  obtained 
incidentally,  and  the  others  may  be  left  for  future  consideration. 

This  series  of  trials  will  determine  whether  it  will  be  needful  to  re- 
sort to  the  complicated  and  costly  double  projectiles  proposed  by  some 
inventors — ^information  which  should  be  secured  before  incurring  the 
exx>ense  of  fabricating  them.  They  cover  aU  that  appears  to  be  de- 
manded at  present,  except  to  test  Dr.  Cook's  device,  which,  being  rather 
an  incendiary  shell  than  one  to  carry  a  powerful  charge  of  high  explo- 
sives, may  proi)erly  be  left  for  future  consideration. 

It  is  recommended  that  this  serifs  of  trials  be  carried  out  at  Saudy 
Hook,  except  the  trials  with  shells  buried  in  the  earth,  which  should  be 
made  at  Port  Wadsworth  or  Fort  Hamilton,  where  it  may  be  found 
most  convenient  to  obtain  suitable  soil.  The  work  should  be  done  un- 
der the  direction  of  the  Ordnance  Department,  the  Board  or  some  of 
its  members  visiting  the  ground  from  time  to  time  to  thoroughly  under- 
stand the  progress  made  and  to  witness  the  more  important  experi- 
ments. 

BespectftiUy  submitted. 

Hbnby  L.  Abbot, 
Colonel  of  Engineer Sy  Brevet  Brigadier-Oenerah 

A.  MORDECAI, 

LieutenanlrColonely  Ordnance  D^artmenU 

liaj.  6en«  John  M.  Sghofield, 

JPresident  Board  of  Ordnance  and  Fortification. 
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XZPZBIMBHTS  WIIS  HIGH  EXPLOSIVES. 

New  York  Oity,  OcfUibtr  12y  1891. 

General  :  In  eompliaince  with  the  reeohitioii  of  the  Board  at  its  last 
sesfiioiiy  tiie  committee  on  high  explosives  has  the  honor  to  submit  the 
following  repOTt  upon  the  work  acoompliiAed  dormg  the  seasons  of  1890 
and  1891^  with  recommendations  for  the  further  proseoution  (tf  ti^  triate. 

The  trials  were  conducted  under  the  direction  of  the  Chief  of  Ord- 
inance, and  usuaUy  in  the  presence  of  both  members  of  the  committee. 
The  reports  herewitii  (tf  OoL  Mordecai,  Gapt.  Shaler,  and  Gapt^  Heatib 
supply  all  needM  details,  and  the  following  table  presents  a  consoli- 
dated abstract  so  arranged  as  to  render  discussion  easy.  The  first  ta-ial 
was  made  on  August  20. 1800,  and  the  last  on  Sq[>tember  12, 1891. 

The  general  soope  of  the  investigation  undertaken  by  the  Board  is  suf- 
ficiently set  f(M*th  in  the  preliminary  report  of  thisconmiittee,  dated  June 
5, 1889.  Unexpected  delays  in  obtaining  materials  for  the  projected 
trials  have  occurred,  and  thus  fiur  experiments  have  been  restricted  to 
heads  (1),  (2),  and  (4),  and  indeed  chiefly  to  head  (2)  of  that  report.  Their 
character  is  thus  stated  : 

To  teat  whether  an  explosion  of  the  first  order,  or  detonation,  is  Msnred  with  the 
different  modes  of  loading  proposed  by  the  iif^entors,  it  isj^roposed  to  explode 
duplicate  sets  of  oast  iron-shells  lilce  those  shown  on  paee  229,  Keport  of  the  Chief  of 
Ordnance  for  1884  (caliber,  8-inch ;  cavity,  5 inches  m  diameter  and  10  inches  de^: 
capacity,  about  192  cubic  inches,  or  6.9  pounds  of  water).  One  set  to  be  chargea 
precisely  as  proposed  by  the  inventor;  the  other  to  contain' the  same  amount  of  the 
explosive  in  a  compact  mass  with  the  rest  of  the  cavity  sand-filled.  The  projectiles 
will  be  placed  at  the  bottom  of  holes  abont  8  inches  in  diameter  and  4  or  5  feet  deep, 
bored  in  uniform  clav  and  tamped  with  sand.  From  the  measured  crater  radii  after 
the  explosion  it  is  believed  that  a  fair  idea  can  be  formed  as  to  whether  the  loading 
devices  reduce  the  order  of  the  explosion* 

The  trials  were  made  near  the  old  redoubt  at  Fort  Hamilton.  The 
measurements  of  crater  radii  were  made  with  accuracy,  the  border  be- 
ing defined  by  the  broken  edges  of  the  turf  which  covered  the  site 
selected.  This  measurement  was  assisted  by  the  use  of  a  frame  of  radi^ 
arms,  made  of  wood  and  placed  by  range  flags  exactly  over  the  hole 
occupied  by  the  sheU.  Eight  radii  were  thus  measured  and  recorded, 
the  mean  appearing  in  the  table  below  and  the  single  measurements  in 
the  detailed  reports.  As  the  cavity  of  the  shell  was  in  all  cases  filled, 
as  nearly  as  practicable,  the  number  of  pounds  of  the  explosive  usea 
aflbrds  an  approximate  clue  to  the  density  of  loading  allowed  by  the 
different  modes  proposed  by  the  inventors. 

The  formula  used  in  the  analysis  is  the  usual  expression  for  land 
mines^  the  coefficient,  {^7,  being  derived  from  certain  recorded  English 
experiments  with  high  explosives  fired  in  subterra  shells,  togetlier  with 
the  preliminary  trial  marked  No.  1  in  the  table.  This  formula  is  tlie 
following,  in  which  G  denotes  the  charge  of  explosive  gelatine  in  pounds; 
L,  the  length  of  the  line  of  least  resistance  in  feet;  and  E,  the  crater 
radius  in  feet.  The  sign  of  (B-L)  in  the  second  member  must  be  care- 
fully noted. 


0  =  ^^(l+J(R-L))' 


The  accuracy  of  this  formula  is  attested  by  the  fifth,  sixth,  seventh, 
eighth,  and  ninth  trials,  none  of  which  were  used  in  deriving  the 
ix)efficient.  The  percentage  of  error  shown  by  these  trials  is  respec- 
tively, — 1,  +2,  +0.5,  — 2,  and  +4.4  per  cent.    These  are  the  only 
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direct  compariBoiis  made,  bat  they  are  deemed  suffideiit  to  establish 
the  general  aoearacy  for  charges  of  10  pounds  or  less. 

Another  matter  in  this  connection  deiiiands  attention.  The  energy 
developed  by  an  explosion  is  expended  (1)  npon  the  iron  shell,  and  (2) 
in  the  formation  of  a  crater.  The  latter  only  can  be  measured.  In  the 
intercomparison  of  different  charges  and  different  explosives  it  there- 
fove  beeomes  important  to  determine  the  relative,  and  as  nearly  as  may 
he,  the  absolute  values  of  (1)  and  (2),  expressed  in  pounds,  of  explosive 
gelatine  required  to  do  the  work. 

With  this  object  in  view  four  trials  (Nos.  30, 31, 32,  and  33)  were  made 
to  compare  the  crater-forming  power  of  10  xK)nnds  of  explosive  gelatine 
contained  in  light  tin  cans  (offering  no  sensible  resistance)  with  that 
exhibited  when  contained  in  the  cast-iron  shells  adopted  for  these  trials. 
The  figures  in  the  table  below  show  that  trial  J^o.  31  differed  widely 
from  the  other  three,  suggesting  some  error  in  estimating  the  exact 
boundary  of  the  crater  in  that  ease.  Applying  Pierce's  criterion  for 
the  reaction  of  doubtftil  observations,  this  record  is  thrown  out,  leaving 
as  the  mecms  of  the  otb^  three  10.39  jHOunds,  witiii  a  probable  error  of  0.14 
pounds.-  Hence  the  crater-forming  charge,  10  pounds,  fired  in  a  tin  can 
is  the  equivalent  of  10.4  pounds  fired  in  the  standard  cast-iron  shell.  In 
0th%T  words,  rather  less  than  4  pe)r  cent  of  Uie  energy  develox)ed  by  the 
explosion  of  10  pounds  of  explosive  gelatine  is  absorbed  in  the  destruc- 
tion of  the  sh^  envelope,  thus  escaping  measurement  in  the  crater 
fonned  by  the  explosion.  As  this  measured  part  is  so  small  absolutely, 
and  aa  it  affects  probably  to  a  nearly  equal  amount  all  the  comparative 
measurements  and  the  computations  based  thereon,  it  may  safely  be 
neglected  in  tbe  discussion  of  the  following  table: 
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oamphor). 


SxplooWe  geliitine,  2  per  cent 

do 

Sxploeire  gelatine,  4  per  cent 

do 

do 

jCxploeire  gelatine,  2per6eiit 
Ezi^oeive  gelatine^  4  percent 

do 

do 

do 

do 

do 

Immensite 

do 

......do 

Walerode  wet  gun  cotton — 

do 

do 

do 

do 

do 

do 

do 

Sackarock 

do 

do 

do 

Xzploeive  gelatina  4percent 

do 

do 

......do • 

do 

do 

do 

do 


Mode  of  packing. 


None 

Sie7en«'  damp 

do 

do 

None 

do 

do 

do 

do 

Graydon 

do 

GraydoB  modified. 

None 

do 


.do 
.do 
do 
.do 
.do 


C.  wax  and  ParafBne'. . 

do 

do 

do 

None 

do 

do 

do 

Intinoas 

do 


do 

do 

do 

do 

Lon^itud.  diaph. 

.....do 

do 


Ckargew 


Poundi 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
7.09 
7.60 
7.70 
7.70 
6.78 
0.81 
9.81 
9.81 
6.1 
6.23 
6.23 
6.23 
6.20 
6.26 
6.23 
6.23 
12.00 
12.0 
12.03 
12.0 
10.0 
10.0 
10.0 

id.o 

10.0 
10.0 
10.0 
10.0 
lUO 


Line  of 

leaat 

resist* 

anee. 


Feet. 

7.0 

4.8 

4.8 

4.8 

4.8 

4.86 

4.8 

4.825 

4.8 

4.8 

4.8 

4.86 

4.75 

4.7 

4.8 

4.7 

3.875 

3.825 

3.875 

a.8 

3.8 

3.876 

8.9 

4.875 

4.875 

4.85 

4.8 

4.8 

4.8 

4.65 

4.71 

4.76 

6.18 

4.75 

4.75 

4.00 


Ob- 
served 
crater 
radiae. 


Explo* 
sive  gela-  ATer* 


Feet. 
4.90 
5.13 
5.14 
6.15 
5.62 
&68 
5.66 
6.07 
6.20 

None  . 

...do  .. 

...do  .. 
4.63 
4.76 
4.09 
2.00 
3.97 
3.93 
8.67 
3.10 
3.83 
3.07 
4.00 
5.69 
6.50 
6.32 
5.62 

None  . 

...do  .. 
6.81 
6.69 
6.80 
6.54 
6.95 
6.58 
&20 


tine  bv 
formula. 


Pounde. 
8.08 
7.76 
7.81 
7.85 
9.89 

10.22 

10.06 
T.  58 
8.03 
Burned . 

...do 

...do.... 
5.90 
0.27 
4.30 
2.62 
3.66 
3.54 
2.97 
1.91 
3.28 
3.65 
3.74 

10.29 

0.38 

8.56 

9.42 

Bnmed. 

...do  .... 

10.68 
*15. 71 

10.73 
0.82 

11.48 
9.26 
8L87 


age. 


7.81 

aao6 

7.78 


} 


6.48 
8.10 

8.U 

0.41 


'B^eei, 
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"So. 

of 

IrlaL 


37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
63 
64 
55 


Explosive  (with  per  cent  of 
camplior)* 


Explosive  gelatine,4  percent. 

do 

du , 

do 

do 

do 

do 

do 

do 

do 

Qerman  smokeless 

do 

nnite<l  States  rifle  powder  . . 

do 

PeniDitoB 

do 

PeruniteC 

do 

PerimiteD 


Mode  of  paoldxig. 


Transrene  diaph 

do 

do 

Long,  and  trans,  diaph 

do 

do 

do 

Stevens'  dry 

do 

do 

None 

do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


Charge. 


I  Line  of 

least 

resist- 


PoundM, 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

6.0 

6.0 

7.5 

7.5 

12.38 

12.00 

12.47 

11.81 

9.10 


F«et. 

4.85 

4.80 

4.90 

4.88 

4.85 

4.85 

4.90 

4.85 

4.86 

4.85 

4.85 

2.9 

4.8 

2.0 

5.925 

5.8 

4.9 

5.825 

4.85 


Ob*     j    Explo- 

served '  sive  oelar 

crater  I  tine  oy 


radina. 


FmL 

5.38 

5.64 

5.72 

5.31 

5.90 

5.08 

5.20 

5.25 

5.39 

5.52 

0.8i: 

3.20 

2.60 

3.49 

6.86 

6.76 

6.60 

6.50 

5.09 


iormnla. 


Av» 
ago. 


PovndM. 

8.61 
9.96 

10.44 
8.56 

11.48 

11.71 
8.08 
8.27 
8.86 
9.47 

(•) 

2.0ir 

1.61 
2.35 
18.04 
17.14 
15.42 
15.53 
10.28 


9.73 


0.M 


&87 


L93 
^17.50 
tl5.47 


•  Camoofletk 


Proceeding  now  to  the  analysis  of  the  results  of  the  trials,  each  special 
object  will  be  considered  in  turn. 


THE   STEVENS  PAGKINa. 


"Sot  made  public,  at  request  of  Mr.  Stevens. 

•  •••••• 

In  view  of  the  foregoing,  and  of  the  trials  already  made  at  the  United 
States  proving  ground  witn  Mr.  Stevens's  shell  fired  fipom  guns,  the  com- 
mittee does  not  recommend  any  lEurther  experiments  with  his  method  ol 
packing,  until  it  has  been  tested  on  the  rotating  machine. 

THE  aBAYDON  PAOEINa. 

The  whole  interior  of  the  shell  was  lined  with  a  layer  of  asbestos  paper, 
0.25  of  an  inch  thick.  The  explosive  charge  was  separated  between 
three  compartments,  one  hemispherical  and  two  cylindrical  in  form,  by 
two  brass  disks  placed  at  right  angles  to  the  axis  of  the  shell.  These 
disks  were  0,09  of  an  inch  thick,  and  were  pierced  by  many  holes.  They 
were  supported  by  a  central  brass  tube,  which  was  half  an  inch  in  di- 
ameter, 8.25  inches  long,  and  0.063  of  an  inch  thick.  It  was  pierced 
with  fifty-six  smaU  holes  opening  into  the  two  cylindrical  compartments. 
This  tube  contained  at  trial  No.  10  a  priming  charge  of  about  225  grains 
of  rifle  powder,  ignited  by  an  electric  primer  charged  with  4  grains  of 
mercuric  fulminate,  placed  at  one  end.  In  trial  No.  11  the  priming 
charge  was  about  197  grains  of  rifle  powder,  ignited  by  an  electric 
primer  placed  at  one  end  and  charged  with  24  grains  of  mercuric  ful- 
minate. The  total  weight  of  asbestos  was  about  1.5  pounds,  and  of  the 
brass  parts  1.1  pounds.  The  explosive  charge  ^explosive  gelatine)  was 
made  in  pellets  about  an  inch  long  and  half  an  inch  square,  wrapped  in 
light  manilla  paper,  with  the  ends  folded  an(}  the  whole  coated  withx^ur- 
affine.  The  entire  cavity  of  the  sheU  was  filled.  The  loading  was  done 
by  Oapt.  Judson,  representing  the  company. 

As  shown  by  the  foregoing  table,  both  of  these  charges  failed  to  de- 
tonate, but  burned  with  a  strong  flame,  giving  off  nitrous  fumes  and 
white  and  later  bluish  smoke  that  cleared  the  hole  of  the  sand  tamping, 
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but  created  no  crater.    The  cast-iron  shell  was  fractured,  and  a  small 
cavity  from  26  to  29  inches  in  diameter  was  formed  in  the  earth  about  it. 

At  the  twenty-seventh  trial  this  packing  was  modified  as  follows,  by 
Capt.  Judson:  The  asbestos  lining  was  retained,  but  the  tube  and  disks 
were  replaced  by  a  double  tube  of  tin.  The  inner  of  these  tubes  con- 
tained the  priming  charge  of  rifle  i)owder,  ignited  by  a  24-grain  mer- 
coric  fulminate  primer;  the  outer  tube  was  designed  to  delay  the  explo- 
sion when  fired  from  a  gun  by  allowing  the  inner  tube,  held  in  position 
by  a  spring,  to  move  forward  and  explode  a  cap  at  impact  with  the  target. 
This  mechanism  represented  the  kind  of  fuse  proposed  by  the  company 
for  nse  in  shell  firing.  The  result  of  the  experiment  was  the  same  as 
before.    The  charge  burned  but  did  not  detonate. 

These  trials  have  satisfied  your  committee  that  this  mode  of  packing 
shells  with  high  explosives  can  not  be  trusted  to  secure  an  explosion  of 
the  first  order  unless  the  explosive  be  of  a  dangerously  sensitive  charac- 
ter, and  therefore  that  no  trial  of  the  device  should  be  made  from  guns. 

TRIALS  WITH  EMMENSITE. 

No  packing  was  used,  none  being  deemed  necessary  by  the  inventor 

when  this  explosive  is  fired  from  guns.    Dr.  Emmens  was  represented 

by  his  son  and  his  agent,  Mr.  Strong.     These  gentlemen  loaded  the 

shells,  ramming  the  Emmensite  to  a  solid  mass  with  the  handle  of  a 

pickax,  without  care  to  avoid  shocks. 

The  grade  of  Emmensite  used  in  these  exi)eriments  is  that  known  as 

"So.  259.    It  has  a  pale  yeUow  color  and  a  strong  smell  of  nitrobenzol. 

It  was  stated  to  contain  picric  acid,  dinitro-benzene,  ammonium  nitrate, 

and  sodium  nitrate.    It  was  packed  in  paraffined  paper  and  inclosed  in 

tin  cans,  but  exhibited  a  tendency  to  cake.    This  grade  is  designed 

specially  for  military  use,  being  unnecessarily  expensive  for  ordinary 

blasting. 

The  subterra  trials  with  Emmensite  were  chiefly  designed  to  afford 

data  for  judging  of  the  relative  energy  developed  by  this  and  other 

high  explosives.    The  following  results  were  obtained:  A  charge  of 

9.81  pounds  of  the  grade  tested  proved,  in  three  trials,  to  be  equally 

effective  in  moving  the  earth  above  the  charge  as  5.9  pounds,  6.27 

pounds,  and  4.30  pounds  of  explosive  gelatine,  respectively.    These 

figures  indicate  considerable  variations  in  the  strength  of  the  different 

charges,  but  if  we  may  adopt  the  mean,  or  5.49  pounds,  as  the  true 

5.49 
equivalent,  the  desired  ratio  is  gW-,  or  0.56  of  the  power  of  explosive 

gelatine  (0.80  of  that  of  d3niamite  No.  1). 

These  ngures*indicate  that  this  explosive  ranks  with  gun  cotton  in 
explosive  energy,  while  the  rough  handling  to  which  it  may  be  safely 
subjected,  and  the  favorable  results  already  obtained  in  small  guns  by 
Maj.  McKee,  led  the  committee  to  place  it  at  the  head  of  the  list  for  trial 
in  shells  fired  from  cannon.  The  first  three  shells  received  from  the 
manufacturers  were  therefore  devoted  to  this  purpose,  and  on  July  22, 
1891,  they  were  successfully  fired  at  Sandy  Hook.  The  gun  was  a  7inch 
Ames  muzzle-loading  rifle.  The  propelling  charges  were  23, 23,  and  25 
pounds  of  Dupont's  hexagonal  E.  V.  K.  powder.  The  shells  contained 
8.4  pounds,  7.6  pounds,  and  7.4  pounds  of  Emmensite  No.  259,  respect- 
ively, their  total  weight  being  about  135.5  pounds.  The  elevation  was 
uniformly  11^.  The  pressure  in  the  bore,  determined  subsequently 
by  duplicate  shots,  was  about  30,000  pounds  per  square  inch,  and  the 
initial  velocity  about  1,420  feet  per  second.    The  shells  contained  no 
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fuses  and  they  all  fell  in  the  water  at  long  ranges  without  exploding, 
thus  resisting  successfully  both  the  initial  shot  in  the  bore  and  aU  the 
effects  of  rotation  due  to  the  rifling.  Emmensite  is  evidently  worthy  of 
farther  trials  so  soon  as  suitable  larger  shells  for  the  purpose  are  ayail- 
able. 

TRIAJLS  WIXH  TTET  OUN  COTTON. 

The  object  of  these  trials  was  to  determine  how  much,  if  any,  loss  in 
explosive  energy  is  caused  by  the  method  of  packing  the  charge  with 
paraffine  and  Gamaoba  waz^  in  the  manner  adopted  by  Germany  and 
Italy.    . 

Four  shells  were  fired  loaded  with  6  pounds  of  Walsrode  wet  gun 
cotton,  ignited  by  a  24-grain  mercuric-fiilminate  primer  bedded  in  ^m 
0.10  to  0.23  pounds  of  dry  gun  cotton.  Detonation  occurred  in  each 
case,  showing  that  the  charge  exerted  equal  earth-lifting  force  with  3.19 
pounds  Qf  explosive  gelatine.  Four  other  shells  were  t£en  fired  loaded 
with  6  pounds  of  wet  gun  cotton  packed  with  1.5  pounds  of  paraffine 
and  1.5  pounds  of  Garnauba  wax,  melted  together  and  filling  the  inter- 
stices of  the  charge:  detonation  was  obtained  by  a  24-grain  mercuric- 
Eliminate  primer  bedded  in  0.23  pounds  of  dry  gun  cotton  and  placed  at 
the  end  of  the  charge.  The  mean  earth-lifting  force  developed  was 
equivalent  to  tiiiat  of  3.15  pounds  of  explosive  gelatine,  showing  by 
comparison  with  the  above  that  no  sensible  loss  of  energy  resulted  from 
the  mode  of  packing.  A  direct  comparison  of  the  mean  crater  radii — 
3.62  feet  and  3J4  feet,  respectively — suggests  the  same  conclusion, 
which  may  thus  be  regarded  as  establish^. 

These  eight  trials  ^so  denote  that  wet  gun  cotton  (15  per  cent  of 

3 17 
water)  has  ^i5=-=0.51  of  the  explosive  energy  of  explosive  gelatine;  or 

0.73  of  that  of  dynamite  No.  1.  Gen.  Abbot's  ratio  for  charges  of 
dry  gun  cotton  fired  under  water  at  Willets  Point  is  0.87,  which  cor- 
rect^ for  15  per  cent  of  water  in  the  charge  becomes  0.74,  to  compare 
with  the  above. 

Experiments  were  made  to  determine  the  amount  of  the  loss  of  water 
fron»  evaporation  to  which  Walsrode  wet  gun  cotton  is  subject  when 
removed  from  the  sealed  metallic  packing  cases  and  ex})osed  to  dry  air. 
A  charge  of  49.755  grams  said  to  contain  15  per  cent  of  water 
was  thus  exposed  with  the  following  result:  Total  loss  in  one  day, 
4.075  grams;  in  liiree  days  6.945  grams;  in  four  days,  7.345 
grams;  in  six  days,  7.485  grams;  in  ten  days,  7.545  grams.  As 
the -reported  amount  of  water  was  only  7.46  grams  originally,  and  as 
this  sample  had  been  removed  from  a  sealed  can  and  kept  in  a  damp 
place  for  eight  days  before  this  measurement  was  made,  tiiese  figures 
demonstrate  that  Walsrode  wet  gun  cotton  must  be  kept  sealed,  or 
l(»Eided  in  air-tight  shells,  to  retain  the  moisture. 

As  the  trials  above  reported  indicate  that  this  mode  of  packing  with 
paraffine  and  Garnauba  wax  does  not  cause  a  loss  of  explosive  energy 
when  shells  are  loaded  with  wet  gun  cotton,  and  as  the  explosive  has 
been  used  by  Germany  and  by  Italy  as  suitable  for  this  purpose,  an  early 
trial  in  shells  fired  from  guns  is  recommended. 

TRIALS  WITH  RACKAROOK. 

Messrs.  Gillespie  and  Brouchaud  propose  to  use  this  explosive  in  shells 
fired  from  powder  guns,  the  dinitro-ben^ol  being  contained  in  a  glass 
receptacle  bedded  in  the  potassium  chlorate  and  broken  by  the  shock 
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separated  by  diaphragms,  a  matter  which  had  been  overlooked  in  the 
Graydon  method  of  packing. 

Using  the  standard  shell,  this  was  accomplished  in  the  following  man- 
ner:  (a)  ^'The  interior  was  divided  into  four  longitudinal  compartments 
by  two  plates  of  sheet  iron,  INTo.  18  wire  gauge^  galvanized,  cut  into  one 
another  at  right  angles  and  soldered.  The  partitions  terminated  2  inches 
below  the  top  of  the  upper  end  of  the  shell  buried  vertically  ;"  here  the 
detonating  fuse  (24  grains  mercuric  fulminate)  was  placed,  (h)  ^^  The 
interior  was  divided  into  three  compartments  by  means  of  two  circular 
plates  of  sheet  iron,  Fo.  18  wire  gauge,  galvanized,  of  the  exact  diame- 
ter of  the  interior  of  the  shell;  these  plates  rested  upon  cylinders  of  the 
same  metal,  which  fitted  close  to  the  shell  cavity,  and  whose  length  was 
so  regulated  as  to  cause  the  plates  to  divide  the  cavity  into  three  com- 
partments of  equal  length.  Each  of  the  diaphragm  plates  was  pierced 
with  twenty-four  holes  one-eighth  of  an  inch  in  diameter.''  The  deto- 
nating fuse  (24  grains  mercuric  fulminate)  was  in  the  upper  compartment 
of  the  shell  buried  vertically,  (c)  "  The  interior  was  divided  into  twelve 
compai*tments,  with  an  open  2-inch  space  at  the  upper  end  of  the  shell 
buried  vertically,  by  combining  the  longitudinal  with  the  transverse 
diaphragms,  previously  employed  separately.  Two  circular  plates 
of  sheet  iron,  No.  18  wire  gauge,  galvanized,  each  pierced  with 
twenty-three  holes  one-eighth  of  an  inch  in  diameter,  divided  the  shell 
cavity  into  spaces  4.5  inches  long;  these  plates^  instead  of  resting  upon 
rings,  were  supported  by  two  pieces  of  sheet  iron,  No.  18  wire  gauge, 
galvanized,  cut  into  each  other  at  right  angles,  which  subdivided  the 
space  under  each  circular  plate  into  four  equal  compartments.  The 
space  above  the  second  plate  was  divided  by  similar  crossed  pieces,  only 
2.4  inches  long,  thus  leaving  an  open  2-inch  space  which  communicated 
directly  with  the  four  small  subdivisions."  In  this  upi>er  space  the  de- 
tonating fuse  (24  graiDS  mercuric  fulminate)  was  placed. 

The  results  of  three  trials  each  with  (a)  and  (b)  and  of  four  trials 
with  (c)  are  given  in  the  foregoing  table  (No.  34  to  No.  43,  inclusive). 
Although  somewhat  variable  among  themselves,  none  are  thrown  out 
by  Pierce's  criterion;  and  the  means  indicate  a  loss  of  3  per  cent  for 
(a),  2.7  per  cent  tor  (6),  and  0.4  per  cent  for  (c).  These  are  quite  within 
the  probable  error  of  the  determinations,  and  warrant  the  conclusion 
that  the  diaphragm  in  no  sensible  degree  lessened  the  explosive  energy 
developed.  The  committee,  therefore,  recommend  an  early  trial  from 
powder  guns  of  explosive  gelatine  in  shell  embodying  the  principles  of 
device  (c). 

GERMAN  SMOKELESS  AND  BIFLE  P0WDEB8. 

Four  subterra  shells  were  fired  to  compare  the  effects  of  black  powder 
with  that  of  high  explosives,  and  to  determine  whether  confinement  and 
a  detonating  fuse  (24  grains  mercuric  fulminate)  would  induce  detona- 
tion in  the  sample  of  German  smokeless  powder  imported  fot  trial  in 
the  8-inch  breech-loading  rified  gun  at  Sandy  Hook.  The  results  ap- 
pear in  the  above  table  (No.  47  to  No.  60,  inclusive).  They  suggest  the 
following  conclusions: 

Nothing  in  the  nature  of  detonation  occurred  with  the  Oerman  smoke- 
less x)owder.  Burning  grains  were  thrown  high  in  the  air,  and  many 
partially  burned  grains  were  recovered  in  and  around  the  crater.  No 
estimate  of  the  weight  of  the  explosive  actually  consumed  was  i)Ossi- 
ble,  and  hence  no  precise  comparison  with  the  other  explosives  can  be 
made ;  but  it  will  be  noted  that  the  work^  as  measured  by  the  two 
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eratersy  is  less  than,  but  not  very  unlike,  that  performed  by  the  two 
corresponding  charges  of  United  States  nfle  x>owder  having  the  same 
Tolume. 

There  is  no  reason  to  supiK)se  that  the  black  x>owder  (United  States 
rifle)  fiEuled  to  fully  btim;  and  its  strength  as  compared  with  explosive 
gelatine  for  work  of  tiiis  nature  (crat^-forming)  would,  therefore,  be 

indicated  approximately  by  the  ratio  -^  =  0.26  if  it  could  be  assumed 

that  the  energy  expended  ux>on  the  shell  itself  is  the  same  with  both 
explosives.  But  this  assumption  is  inadmissible  since  the  iron  frag- 
ments are  much  less  disrupted  by  the  charge  of  black  x>owder.  The 
'limit  of  this  ratio,  however,  may  be  computed  from  the  experiments 
already  discussed,  showing  that  about  0.4  of  a  pound  of  explosive  gela- 
tine is  expended  in  disrupting  the* shell  itself.    If  no  work  whatever  were 

Urns  expended  by  the  x>owder,  the  ratio  would  become     ^^"I     =0.20, 

In  other  words,  these  exx)eriments  indicate  that,  for  forming  shell- 
craters  in  earth,  explosive  gelatine,  pound  for  pound,  is  more  than  four 
times  and  less  than  five  times  as  effective  as  United  States  rifle  powder. 
Its  greater  density  of  loading,  as  10  to  7.5,  still  further  adds  to  this 
marked  superiority  for  such  work* 

TSIALS  WITH  PEBUNITE  (TEBBOBITE). 

The  samples  tested  were  prepared  by  the  inventor.  Prof.  Mendeleff, 
▼ho  with  his  assistant,  Mr.  Gerdes,  was  present  at  the  trials,  to  represent 
the  California  Explosive  Company.  The  desirable  features  of  two 
patents  (x>erunite  and  terrorite)  were  combined  in  the  explosives  as 
presented,  which  Pro£  Mendeleff  stated  represented  the  best  for  the 
military  service  which  could  be  submitted  by  the  company.  The  sam- 
ples were  four  in  number,  marked  A,«B,  C,  and  D. 

Sample  A  was  prepared  in  California.  To  80  volumes  of  nitroglycerine, 
pmified  as  described  in  his  patent  (sp.  gr.  1.6),  is  added  10  volumcn  of 
Bitroethyl  (sp.  gr.  0.60)  and  10  volumes  of  nitromethyl  (sp.  gr.  0.789). 
The  compound  (sp.  gr.  1.4)  is  a  clear,  colorless  liquid  and  must  be  kept 
tightly  corked. 

Sample  B  was  prepared  at  Fort  Hamilton  by  adding  8  per  cent  of 

specially  prepared  pyroxiline  to  sample  A  and  allowing  it  to  dissolve 

vt  the  temperature  of  the  air.    This  action  could  have  been  expedited 

by  the  use  of  an  air  pump.    A  trace  (2  grains  to  the  half  gallon)  of  red 

aniline  dye  was  added  to  aid  in  detecting  leakages  and  spiUings.    The 

explosive  thus  prepared  was  a  fluid  not  of  homogeneous  density;  in 

pooring  from  a  bottle  it  ran  sometimes  like  thick  oil;  at  other  times  it 

appeared  to  clog;  again  it  flowed  freely  almost  like  water,  although 

tbiB  occurred  rarely.    It  was  stated  that  sample  B  can  be  exploded  with 

an  ordinary  powder  cartridge,  and  that  it  was  believed  to  be  stronger 

tiian  either  G  or  D. 

Sample  G  was  also  prepared  at  Fort  Hamilton  by  adding  12  per  cent 
<rf  specially  prepared  pyroxiline,  2  per  cent  of  camphor,  and  a  trace  of 
^luUne  dye  to  sample  A,  and  allowing  the  materials  to  thicken  at  the 
temperature  of  the  air.  The  use  of  an  air  pump  would  have  reduced 
Ae  time  required.  This  sample  was  more  pasty  than  B,  but  it  showed 
^8  of  pyroxiline  not  fully  dissolved,  and  when  removed  from  the 
<^1  magaasine  it  became  decidedly  more  fluid.  It  was  loaded  in  the 
mik  by  pouringi  moving  like  thick  honey  with  wax  floating  therein* 
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It  waB  stated  that  this  sample  requires  a  detonating  primer  to  cause 
proper  action^  and  t^at  it  is  believed  to  be  stronger  than  sample  D. 

Sample  D  was  also  prepared  at  Fort  Hamilton  by  adding  24  per  cent 
of  BX>eciaUy  prepared  pyroxiline,  with  a  trace  of  aniline  dye,  to  sample 
A.  An  air  pump  had  been  procured  and  was  used  to  assist  the  disso- 
lution. The  result  was  a  semifluid  jeUy  which  flowed  quite  sluggishly 
from  the  jar;  but  was  loaded  in  this  manner. 

In  all  forms  this  explosive  must  be  kept  carefully  corked,  as  exposure 
to  the  air  induces  evaporation  of  the  more  volatile  ingredients,  leaving 
a  dry  residue  which  exhibits  much  more  sensitiveness.  This  £Bict  was 
stated  by  Prof.  Mendeleff,  and  was  verified  for  sample  G  by  the  com- 
mittee. He  also  stated  that  an  alcoholic  solution  of  caustic  potash 
should  be  used  for  cleaning  the  jars,  etc.,  as  it  causes  a  safe  chemical 
reaction,  the  ]:esults  bein^  glycerine  and  potassium  nitrate. 

Several  days  were  required  for  the  preparation  of  a  few  pounds  of  the 
last  three  samples  fk*om  sample  A ;  but  as  the  facilities  at  the  fort  were 
not  well  adapted  for  such  work^  and  especially  as  an  air  pump  was 
wanting  until  nearly  the  end  ot  the  tri^s,  no  estimate  of  the  time 
required  for  making  these  explosives  can  be  based  on  this  experience. 

Kone  of  the  samples  presented  by  the  company  were  as  firee  from 
the  objection  of  fluidity  as  the  board  had  anticipated  from  the  corre- 
spondence; and  sample  A  was  absolutely  rejected  on  account  of  this 
defect  which  certainly  would  exclude  it  firom  the  military  service. 
Samples  B  and  G  were  objectionable  on  the  same  ground,  but  to  a  less 
degree;  sample  D  was  prepared  at  the  request  of  the  committee  to 
overcome  this  defect  as  far  as  possible.  The  inventor  explained  that  in 
the  solid  form  the  sensitiveness  of  his  explosive  would  increase  to  a 
dangerous  degree,  and  that  a  senufluid  jelly  marked  the  safe  limit  m 
this  respect.  The  volatile  nature  of  some  of  the  ingredients  is  another 
serious  objection  for  the  military  service. 

The  relative  strength  of  samples  B,  G,  and  D,  compared  with  other 
explosives,  was  tested  in  the  usual  manner  in  the  Ave  trials  numbered 
51  to  55  in  the  table.  They  indicate  that  perunite  t^es  rank  as  de- 
cidedly the  most  powerful  explosive  thus  far  tested,  the  ratios,  compared 

17.59 
with  explosive  gelatine,  being:  For  sample  B,  -^ifo^^^^'^J  for  sample 

0,  p^==1.28;  and  for  sample  D,  -n^  =  1.12.     How  much  of  this 

extraordinary  iK>wer  is  due  to  the  physical  condition  of  the  explosive 
and  how  much  to  the  chemical  reactions  can  not  be  inferred  from  these 
trials. 

TMs  new  explosive  is  evidently  of  great  interest  from,  a  scientific 
point  of  view,  but  so  long  as  it  can  be  produced  only  in  a  form  possess- 
ing more  or  less  fluidity  it  is  unsuited  for  the  military  service,  and  no 
i^irther  trial  of  it  is  recommended. 

RE0APITX7LATIONS  AND  REOOMMENDATIONS. 

Summing  up  the  above,  your  committee  recommends:  (1)  That  ex- 
periments with  Emmensite  in  shells  fired  from  powder  guns  be  con- 
ducted in  the  11-inch  gun  at  as  early  a  day  as  practicable;  (2)  that 
similar  trials  with  shells  charged  with  wet  gun  cotton  packed  with 
paraiBne  and  Garnauba  wax  be  prosecuted  without  loss  of  time;  (3) 
that  trials  in  the  7-inch  gun  be  made  with  explosive  gelatine  in  shells 
diaphragmed  on  the  principles  embodied  in  pattern  (c)  already  tested 
in  earth;  (4)  that  early  experiments  on  the  rotating  machine  be  made 
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with  raekarock  having  the  ingredients  mixed  5  and  that  if  the  results 
sffe  favorable  the  trials  be  continued  in  shells  fired  from  powder  guns. 
Sufficient  progress  has  been  made  in  these  subterra  trials  to  warrant 
a  classification  of  the  explosives,  already  tested,  according  to  their 
relative  merit  in  shells  designed  to  form  craters  in  earthen  parapets — 
upon  the  assumption  (by  no  means  established)  that  modes  can  be  de- 
vised for  firing  them  safely  without  reducing  their  natural  density  of 
loading.    This  relative  merit  is  shown  by  the  product  of  their  relative 
earth-Ufbing  power,  as  above  determined,  by  their  weights  when  charged 
in  the  standard  shell  cavity  (192  cubic  inches).    These  figures  of  course 
are  chiefly  of  practical  value  as  indicating  in  what  direction  experi- 
m^ts  should  be  pushed.    They  are  the  following: 

PeruniteB 1.44x12.2=17.57 

PeruniteC 1.28x12.2=15.61 

Permute  D 1.12x12.2=13.66 

Explosive  gelatine ,....1.00x10.0=10.00 

Rackarock 0.78x12.0=  9.36 

Emmensite 0.56x  9.8=  5.49 

Gun  cotton 0.51x  6.2=  3.16 

United  States  rifle  powder 0.23 X  7.5=  1.72 

The  following  programme  is  suggested  for  the  continuation  of  the 
trials  in  the  early  future: 

With  subterra  shells. — Such  tests  as  may  be  needed  from  time  to  time 
to  determine  the  merits  of  any  new  explosive  or  new  modes  of  charg- 
ing which  may  be  approved  for  trial  by  the  board. 

With  the  rotating  machine. — ^A  sufficient  number  of  trials  to  determine 
whether  the  danger  of  premature  explosion  is  to  be  api)rehended  from 
the  rotation  cau^d  by  the  rifling  when  shells  thus  charged  are  flre<l 
from  powder  guns:  (1)  With  explosive  gelatine  in  shells  having  longi- 
tadinal  and  transverse  diaphragms  combined;  (2)  in  shells  without 
diaphragms  containing  wet  gun  cott<^)ii  packed  with  paraffine  and  Car- 
nanbawax;  (3)  in  similar  shells  containing  Emmensite;  (4)  in  similar 
shells  containing  rackarock  mixed;  and  (5)  in  similar  shells  containing 
explosive  gelatine  packed  according  to  the  Stevens  method. 

With  the  7-inch  muzzle-loading  rifle. — (a)  Ten  shells,  with  diaphragms 
as  above,  loaded  with  explosive  gelatine  containing  4  per  cent  of  cam- 
phor. Firing  to  be  over  water,  with  propelling  charges  of  about 
25  pounds  of  Dupont's  hexagonal  E.  V.  K.  powder,  or  its  equivalent, 
with  an  elevation  of  about  11^,  and  without  a  fuse,  (ft)  Five  shells, 
without  diaphragms,  charged  with  wet  gun  cotton  packed  with  paraffine 
aad  Camauba  wax,  under  similar  conditions,  (c)  If  previously  success- 
W  on  the  rotating  machine,  five  charges  of  rackarock  with  ingredients 
nuxed. 

With  the  ll'inch  muzzle-loading  rifle. — ^Teu  shells  to  be  fired  loaded 
▼ith  Emmensite,  ten  more  loaded  with  wet  gun  cotton,  and  ten  with  ex- 
plosive gelatine,  when  these  explosives  have  passed  a  successful  test  in 
the  7-inch  rifle.  The  charge  in  all  cases  to  be  regulated  to  give  as 
severe  a  shock  and  as  high  an  initial  velocity  as  the  gun  will  bear;  no 
fo^es  to  be  used;  the  range  to  be  over  water,  and  the  firing  to  be  done 
*t  rather  high  angles  of  elevation. 

^uen  with  shells  charged  with  high  explosives. — It  is  regarded  by  the 
?^nunittee  as  extremely  important  to  prosecute  the  trials  recommended 
^i^the  first  report  so  soon  as  samples  can  be  procured. 

^^mrlcs. — ^In  order  to  carry  out  this  programme  special  shell  must  be 
Provided  for  use  in  the  rotating  machine.  It  is  thought  that  when 
J^'aphragins  are  to  be  used  the  shell  should  have  octagonal  cavities,  and 
^*^t  the  others  should  be  cylindrical  in  form.    In  all  of  them  the  rough- 

O.  Ex.  29 10 
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iiess  of  the  iuterior  surface  slibuld  correspond-  to  that  of  the  ordinary 
service  shell.  In  order  to  determine  the  advantageous  thickness  of 
diaphragm,  several  different  thicknesses  should  be  tried  "with  charges 
of  dry  sand.  Two  shells  for  diaphragms  and  three  without  them  wiU 
probably  be  sufficient. 

As  Enmiensite  has  aUeady  been  tried  in  the  7-inch  and  smaller  guns, 
its  test  in  the  11-inch  gun  can  be  proceeded  with  at  once.  The  other 
trials  in  the  11-inch  gun  should  follow  corresponding  trials  in  the  7-inch 
gun  and  on  the  rotating  machine. 

In  the  conduct  of  these  experiments  discretion  must  be  used  in  mak- 
ing a  greater  or  less  number  of  trials,  without  too  rigid  an  adherence  to 
the  programme  as  laid  down. 

Bespectfiilly  submitted. 

Henry  L.  Abbot, 
Colonel  of  Engiiieergj 
Brevet  Brigadier  Oeneraly  U.  8.  Army. 

A.  MOBDECAI, 

Oolonelj  Ordnance  Department^  U.  8.  Army. 

Maj.  Gen.  John  M.  Schofield, 

President  Board  of  Ordnance  and  Fortification^ 
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SITES  FOE  PEOVnrO  OEOVVDS. 


[HooM  Ex.  Boo.  Ifa  148,  Fifty-flnt  CongrMs,  first  mmIob.) 


TESTING  AND  PROVING  HBAVY  OBDNANCB. 


IBfTgRFROM  THE  SECRETARY  OF  WAR,  TRANSMITTING  A  REPORT  OF  THE  BOARD 
OF  ORONASCE  AND  FORTIFIOATION  RELATIVE  TO  A  SITE  FOR  TESTING  ANt 
PROVING  HEA  VY  ORDNANCE, 


Wab  Dbpabtment, 
Washington  Cityj  January  22,  1890. 

The  Spbakbb  of  the  House  of  Bepbesentatives  : 

The  Secretary  of  War  has  the  honor  to  transmit  to  Congress  the 
report  of  the  Board  of  Ordnance  and  Fortitication,  dated  January  18, 
1890,  and  accompanying  papers,  made  in  compliance  with  so  much  of 
the  act  making  appropriations  for  the  support  of-  the  Army  for  the 
heal  year  ending  Jane  30, 1890  (25  Stat.,  833)  as  requires  an  examina- 
tion and  report  '^upon  a  site  or  sites  for  ordnance  testing  and  proving 
groQiid  to  be  used  in  the  testing  and  proving  of  heavy  ordnance,  hav- 
ing in  view  in  the  selection  of  said  site  or  sites  their  accessibility  by 
land  and  water,  means  of  transportation,  and  suitability  for  the  pur- 
pose intended,  and  also  the  actual  and  reasonable  cost,  and  the  value  of 
the  land  embraced  in  said  site  or  sites,  and  the  least  sum  for  which  the 
*ame  can  be  procured." 

Eedfield  Pboctob, 

Secretary  of  War. 


BOABD  OF  ObDNANGE  AND  FOBTIFIOATION, 

Wab  Dbpabtment, 
WashingtoUy  D.  (7.,  January  18, 1890. 

8nt:  As  directed  by  the  act  of  Congress  making  appropriations  for 
^BQpport  of  the  Army  for  the  fiscal  year  ending  June  30,  1890,  and 
Mother  purposes,  the  Board  of  Ordnance  and  Fortification  has  made 
^examination  of '<  a  site  or  sites  for  ordnance  testing  and  proving 
?^M  to  be  used  in  the  testing  and  proving  of  heavy  ordnance,  hav- 
J^Sinview  in  the  selection  of  said  site  or  sites  their  accessibility  by 
i^Dd  and  water,  means  of  transportation,  and  suitability  for  the  purpose 
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intended,  and  also  the  actual  and  reasonable  cost,  and  the  valne  of  the 
land  embraced  in  said  site  or  sites,  and  the  lea^t  sam  tor  which  the  same 
can  be  procured ;"  and  has  now  the  honor  to  sabmit  the  following  re- 
port  thereon. 

The  work  to  be  done  at  an  ordnance  testing  and  proving  ground  is 
of  two  distinct  classes,  which  if  necessary  may  be  perform^  at  two 
different  sites.  Thus  every  gun,  before  issue  for  service,  mast  be  fired 
a  few  times  to  verify  the  perfection  of  the  breech  mechanism  and 
the  proper  adjustment  of  the  several  parts  of  which  it  is  composed. 
This  is  simply  to  prove  the  guns  when  fired  with  service  charges,  and 
can  be  done  at  any  site  that  fulfills  the  following  conditions : 

(a)  It  should  be  in  the  near  vicinity  of  the  gun  factory,  with  ready 
means  of  intercommunication.  This  would  reduce  the  loss  of  time  and 
cost  of  transfers  to  a  minimum,  and  would  enable  slight  corrections  to  be 
made  in  the  same  shops  and  by  the  same  workmen  who  have  fabricated 
the  guns. 

(b)  The  area  must  be  large  enough,  when  provided  with  suitable 
butts,  to  guard  against  accidents  which  may  be  caused  in  the  neighbor- 
hood by  projectiles  escaping  from  controL 

(c)  Sufficient  space  should  intervene  between  the  firing  point  and 
private  establishments,  to  prevent  the  noise  from  being  an  annoyance 
to  the  population.  As  the  distance  between  the  guns  and  the  butts 
will  always  be  limited  to  a  few  hundred  yards,  an  extensive  tract  is 
not  necessary  for  this  purpose;  an  area  of  about  4  square  miles,  in 
approximately  a  circular  shape,  will,  if  situated  in  a  sparsely-populated 
district,  fulfill  the  requirements. 

The  other  class  of  work  for  which  an  ordnance  proving  ground  is 
necessary  is  of  entirely  a  different  character.  It  comprises  a  thorough 
and  exhaustive  test  of  new  types  of  guns,  new  carriages  on  which  to 
mount  them,  new  explosives,  new  fuzes  and  igniting  mechanism,  armor 
plates  of  new  types  and  sami)les  delivered  for  test  by  manufacturers, 
new  devices  for  protecting  guns  against  hostile  fire,  in  a  word,  the 
researches  demanded  by  modern  progress  in  developing  the  countless 
varieties  of  new  war  material. 

Doubtless,  if  it  were  practicable  to  combine  these  two  classes  of  work 
at  a  single  site,  the  best  solution  of  the  problem  of  where  to  select  ap 
ordnance  proving  ground  would  be  reached,  but  a  personal  examina- 
tion of  the  vicinity  of  the  new  gun  factory  at  Watervliet  Arsenal  has 
convinced  the  Board  that  this  can  not  be  done.  Two  sites  are  demanded 
for  efficient  service. 

The  following  conditions  should  be  fulfilled  by  a  site  suited  to  the 
general  investigations  indicated  above. 

(1)  As  to  dimemiions. — Unless  the  tract  be  separated  by  water  from 
land  in  the  vicinity,  considerable  width  is  needful  to  avoid  danger  to 
surrounding  property.    Projectiles  are  liable  to  .erratic  flights,  espe- 
cially after  the  first  graze,  and  the  fragments  caused  by  bursting  charges 
of  high  explosives  in  shells  scatter  over  a  wide  area.    Two  miles  is  by 
no  means  an  excessive  estimate  for  the  width  required.    As  to  length, 
certain  facts  are  to  be  considered.    By  far  the  greater  part  of  the  fir- 
ing  will  be  at  comparatively  short  ranges ;  for  such  ranges  are  best^ 
adapted  to  the  determination  of  initial  velocity  and  accuracy  of  flights 
and  to  testing  armor  plates  and  new  types  of  fortification.    It  is  tru^ 
that  projectiles  now  have  a  flight  of  10  miles  and  upward,  but  these  ex- 
treme ranges  can  be  computed  by  modem  improved  methods  with  sutti' 
cient  accuracy  to  meet  most  practical  demands.    To  throw  light  u{>o0 
this  important  matter  of  the  length  needful  for  a  modem  proving 
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this  condition  more  imperative  than  heretofore,  and  any  site  not  pos- 
sessing snch  a  sheet  of  water  should  now  be  rejected  as  fatally  defective. 

(3)  As  to  surroundingn. — The  proving  groand  should  be  situated  at  an 
absolutely  safe  distance  from  towns,  villages,  pleasure  resorts,  and  ag- 
ricultural districts,  present  or  prospective,  but  it  should  also  be  easily 
accessible  both  by  rail  and  by  water  from  general  workshops  and 
depots  of  supply.  The  water  route  and  a  good  local  harbor  where 
large  vessels  may  lie  in  safety  are  specially  important,  since  guns  and 
other  heavy  material  must  be  received  and  shipped  at  any  time  with- 
out danger  or  delay.  The  site  should  also  be  in  good  protective  rela- 
tions with  the  general  system  of  coast  and  frontier  defense ;  otherwise 
it  would  be  liable  to  destruction  at  the  outbreak  of  war,  when  its  use 
might  be  of  the  utmost  importance  to  the  country. 

(4)  As  to  climate.— The  site  should  be  healthy,  and  not  subject  to  ex- 
tremes of  heat  or  cold,  in  order  that  the  work  may  be  uninterrupted. 
Strong  winds  and  fogs  which  would  interfere  with  firing  should  not 
prevaU. 

(5)  A8  to  cost. — The  location  should  be  chosen  where  the  price  of  land 
will  not  be  exorbitant  if  purchase  be  necessary. 

These  conditions,  which  accord  in  most  particulars  with  the  views  of 
the  previous  Boards  that  have  considered  the  subject,  have  been  used 
as  a  criterion  by  which  to  judge  the  several  sites  examined. 

SITES  FOR  PROOF  BUTTS. 

The  Board  took  into  consideration  the  selection  of  a  suitable  site  for 
proof  butts  for  use  in  connection  with  the  gun-factory  at  Watervliet 
Arsenal.    Locations  were  examined  as  follows: 

(1 )  All  land  not  now  occupied  by  buildings  within  the  limits  of  th# 
arsenal,  especially  that  portion  west  of  the  shops  now  in  process  of  con- 
struction, and  upon  which  there  is  at  present  located  a  small  butt  for 
proving  field  guns.  The  Board  is  satisfied  that  the  proof  of  heavy  guns 
could  not  be  safely  or  advantageously  made  within  the  limits  of  the 
arsenal. 

{*l)  South  and  west  of  the  arsenal  grounds.  This  tract  adjacent  to 
the  arsenal  was  found  inadequate  in  extent  for  the  purpose  required. 

(3)  The  range  of  hills  immediately  west  of  the  arsenal.  Two  ra- 
vines were  examined,  together  with  the  hills  bounding  them.  Proxim- 
ity to  Albany  and  West  Troy  and  the  cost  of  land  as  nearly  as  could 
be  ascertained  were  such  as  to  render  it  inadvisable  to  purchase  in  this 
vicinity,  although  the  ravines  with  the  hills  on  either  side  made  a  good 
natural  location. 

(4)  West  of  Albany,  south  of  the  New  York  Central  Railroad,  froia 
6  to  12  miles  from  the  capitol  building  in  Albany,  lies  a  tract  of  sand 
hills  of  little  value  for  agricultural  or  other  purposes.  It  contains  bnt> 
few  houses  and  is  but  little  cultivated.  It  is  gently  rolling  country^ 
traversed  east  and  west  by  three  roads  and  north  and  south  by  a  few 
roads — all  of  little  importance.  The  tract  is  not  so  distant  from  Wa- 
tervliet Arsenal  as  to  render  its  use  impracticable  without  a  separate  es- 
tablishment. The  Board  deems  it  necessary,  for  the  sake  of  isolatioxi 
and  safety,  that  the  proof  ground  should  be  2  miles  square,  and  has  se- 
lected such  a  tract  and  favofs  its  purchase.  With  a  view  of  ascertaio- 
ing  the  probable  value,  options  were  obtained  over  as  much  of  this  se- 
lection as  possible.  It  is  believed  that  it  will  be  necessary  to  resort  to 
condemnation  to  secure  this  purchase,  as  the  number  of  owners  is  ao 
great  that  propositions  to  sell  could  not  be  obtained  from  alL 
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SITES  FOB  AN  OBDNANOK  TESTING  ANB  PROVING  GROUND. 

The  Board  has  made  an  extended  examination  of  sites  on  the  Atlan- 
tic sea- board  (see  accompanying  map)  with  a  view  to  collecting  as  full 
information  as  possible  respecting  localities  which  might  be  available 
for  the  testing  and  proving  of  heavy  cannon.  The  results  are  set  forth 
in  the  following  descriptions,  arranged  in  geographical  order  from  north 
to  south: 

(I)  Cape  Cod  from  Plymouth  by  Provincetown  to  Nauset  Harbor, — 
The  whole  of  Oape  God  was  examined,  although  no  section  of  it  had 
been  <xSered  for  sale. 

The  natural  supply  point  would  be  Boston,  distant  from  Plymouth  37 
miles  and  from  Provincetowu  120  miles. 

Transportation  by  rail  from  Watervliet  Arsenal  would  be  to  Boston 
by  the  Troy  and  Boston  Railroad  and  thence  by  the  Old  Colony  Bail- 
road.  The  distance  to  Plymouth  is  about  240  miles,  and  to  Province- 
town  320  miles.  Water  transportation  to  either  of  these  extreme  points 
woold  be  possible,  but  intermediate  points  on  either  side  of  Gape  God 
have  no  suitable  harbor. 

From  Plymouth  to  Gedarville,  about  8  miles  south  of  Manomet  Point, 
the  land  is  so  rough  and  broken  as  to  be  entirely  unsuited  to  the  pur- 
pose even  if  cleared  of  timber.  From  Gedarville  to  Saody  Neck  Light 
18  a  narrow  beach.  The  town  of  Sandwich  extends  nearly  to  the 
water's  edge,  as  do  other  small  towns  along  the  line  of  the  railroad. 

From  Barnstable  to  Eastham  are  stretches  of  beach,  but  the  towns 
eiteud  very  close  to  the  shore,  as  indeed  is  the  case  everywhere  through- 
OQt  this  district.  From  Eastham  to  Wellileet  the  ocean  front  is  broken 
by  inlets.  On  the  eastern  shore  of  Gape  God  from  Gaboon  Hollow 
life-saving  station  to  Nauset  Harbor  the  beach  is  straight  for  a  distance 
of  10  miles.  Between  these  limits  from  Kegro  Hollow  opposite  South 
Village  to  Nauset  Beacons,  a  distance  of  4  miles,  extends  a  level 
plateau  from  1  to  2  miles  wide  and  about  125  feet  above  the  water.  It 
is  entirely  unoccupied  by  bouses  or  roads  and  is  unbroken  from  one 
end  to  tiie  other.  Water-range  facilities  would  be  very  good  and  within 
the  limits  above  stated,  which  include  the  whole  grounds  suitable  for 
proving  ordnance;  the  land  range  is  perfect.  On  the  other  hand,  guns 
ooald  not  be  landed  anywhere  in  the  near  vicinity,  and  the  climate  is 
so  severe  as  to  seriously  interrupt  work  except  during  the  summer 
niODths.    Land  is  here  worth  about  $5  an  acre. 

From  Nauset  Beach  beacons  to  Chatham  the  tract  is  too  narrow  to 
be  of  any  value  for  testing  ordnance. 

(II)  Southern  coast  of  Rhode  Island^  from  Watch  Hill  to  Point  Ju- 
m^, — Point  Judith,  at  the  eastern  extremity  of  a  straight  reach  ex- 
tending to  Watch  Hill,  is  situated  about  6  miles  south  of  Narragansett 
Pier,  and  can  be  reached  only  by  wagon  from  Narragansett.  If  a  har- 
bor were  made  of  Point  Judith  Sound  by  dredging,  guns  could  be 
landed  within  1^  miles  of  the  natural  location  of  the  battery  on  Point 
Judith. 

Transportation  from  Watervliet  would  be  by  rail  to  Karragansett 
fter,  a  distance  of  about  230  miles,  or  by  water  to  the  same  point 
aboQt  325  miles. 

The  site  would  be  the  section  between  the  mail  road,  which  runs 
^Dt  a  mile  north  of  the  shore  line  at  Quonocontaug  Pond,  and  about 
Smiles  north  of  it  at  Kocky  Point,  and  thence  to  Point  Judith  Neck  on  a 
Mtheasterly  line.  The  country  rises  very  gradually  from  the  shore  to 
the  mail  road,  and  the  coast  line  is  visible  throughout  its  whole  extent 


88    REPORT  OF  BOARD  OP  ORDNANCE  AND  FbRTIFICATION. 

from  PoiDt  Judith.  There  are  several  ponds  or  lakes  occupying  large 
portions  of  the  area.  For  the  first  5  miles  west  from  Point  Judith  the 
ground  lies  well  for  either  vertical  or  horizontal  fire;  and  by  going 
north  of  Oharlestown  Pond  it  would  be  practicable  to  obtain  targets  for 
vertical  fire  for  3  miles  more  without  encroaching  on  the  road.  Along 
the  coast  line  for  10  miles  is  a  good  location  for  horizontal  fire,  except 
that,  the  shore  being  slightly  concave,  there  would  be  some  danger  from 
ricochet.  The  portion  of  the  ground  on  Point  Judith  is  somewhat 
higher  than  the  remainder  of  the  coast  line,  and  is  therefore  well 
adapted  for  batteries  and  buildings. 

The  position  would  require  its  own  defenses,  lying  as  it  does  without 
those  of  Narragansett  Bay. 

The  facilities  for  land  range  are  quite  good  and  for  water  range  per- 
fect. There  are  but  few  houses  west  iif  Point  Judith  in  the  section 
named,  but  the  building  of  cottages  from  Narragansett  Pier  is  extend- 
ing toward  Point  Judith.  No  roads  at  present  would  be  interfered 
with.  The  climate  is  well  adapted  to  the  purpose,  though  at  times  io 
winter  work  might  be  interrupted  by  high  winds. 

The  average  cost  of  land  would  be  from  $400  to  $500  an  acre,  owing 
to  the  proximity  to  Narragansett  Pier ;  and  the  residents  of  this  water- 
ing place  would  probably  object  to  the  location  of  a  proving  ground 
here,  and  the  land  will  eventually  be  desired  for  building  purposes. 

The  district  from  Quonocontaug  Pond  westward  to  Watch  Bill  is  so 
broken  by  ponds,  and  the  level  strip  along  the  coast  is  so  narrow,  as  to 
render  it  unsuitable  for  a  proving  ground ;  nor  is  there  sufficient  of  the 
coast  line  continuously  visible  to  give  the  range  required.  The  average 
cost  of  land  here  would  be  about  $150  an  acre. 

(Ill)  Fisher^ s  Island. — This  island  is  situated  at  the  eastern  end  of 
Long  Island  Sound,  nearly  opposite  New  London,  which  is  the  nearest 
supply  station,  and  is  distant  about  9  miles.  It  is  reached  by  steamer 
from  New  London  or  Stonington.  Transportation  from  Watervliet 
would  be  by  the  Hudson  Eiver  and  Long  Island  Sound — distance 
about  285  miles.  Eailroad  transit,  if  desired,  would  be  to  New  London 
and  thence  by  water. 

The  island  has  an  extreme  length  of  about  6  miles.  It  varies  in 
width  from  about  a  mile  near  the  western  end  to  a  narrow  neck  near 
the  eastern  end.  A  little  over  a  mile  from  the  west  end  West  Harbor 
cuts  the  island  nearly  in  two.  Opposite  the  end  of  the  harbor  is  Pros- 
pect Hill,  from  which  point  nearly  the  whole  island  is  visible.  The 
surface  is  very  much  broken,  although  there  are  several  level  tracts, 
and  many  parts  are  covered  with  bowlders  of  considerable  size.  Two 
miles  from  Prospect  Hill  are  lakes  extending  nearly  from  shore  to 
shore. 

The  battery  would  naturally  be  located  on  Prospect  Hill,  or  some 
hill  still  farther  to  the  east,  thus  reducing  the  range  to  5  miles  or  less, 
but  the  surface  is  too  rough  and  rocky  for  good  land  ranges.  Facilities 
for  a  water  range  are  excellent. 

As  to  defensive  relations,  batteries  may  probably  be  located  on  the 
island  in  connection  with  the  general  protection  of  the  eastern  entrance 
to  Long  Island  Sound. 

There  are  at  present  several  hotels  and  numerous  cottages  situated 
here.  To  procure  complete  isolation  the  whole  island  would  have  to  be 
purchased,  although  a  portion  of  it  would  meet  the  needs  of  the  Gov- 
ernment for  a  proving  ground.  *  The  probable  cost  can  not  be  definitely 
stated.  The  island,  except  about  200  acres,  was,  it  is  understood,  pur- 
chased a  little  over  a  year  ago  for  about  $125,000,  and  is  still  owned 
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Association,  which  does  not  desire  to  sell  its  property.  This  company 
has  erected  on  the  160  acres  owned  by  it,  buildings  worth  perhaps 
$125,000  to  $150,000.  Land  in  small  lots  is  offered  anywhere  on  the 
tract  at  $100  an  acre;  and  in  June,  1888,  an  option  was  given  for  one 
year  to  sell  1,000  acres  of  the  most  desirable  portion,  extending  from 
shore  to  shore  across  the  point,  at  $50  an  acre.  The  wpoded  land  at 
the  western  extremity  is  of  much  less  value  and  is  worth  comparatively 
little,  probably  not  more  than  $10  to  $15  an  acre. 

(V)  Northern  shore  of  Long  Island  from  Greenport  to  Port  Jefferson. — 
This  district  is  included  between  the  northern  shore  of  Long  Island  and 
the  county  road  running  at  distances  varyihg  from  half  a  mile  to  a 
mile  and  a  half  from  the  shore.  Greenport  and  Port  Jefferson  are  ter- 
mini of  branches  of  the  Long  Island  Railroad,  and  are«  respectively^ 
95  and  58  miles  from  New  York  City. 

The  land  is  not  owned  in  large  sections  by  any  one  individual,  nor 
has  it  been  offered  to  the  Board  for  sale.  The  only  means  of  reaching 
sites  in  this  tract  would  be  by  a  branch  from  the  Long  Island  Railroad 
or  by  water,  and  for  the  latter  there  are  few  harbor  facilities. 

Between  Greenport  and  Horton's  Point  no  desirable  location  exists. 
From  Borton's  Point  westward  the  country  is  more  favorable,  being  a 
plateau  about  100  feet  above  the  sea.  On  account  of  intervening  points 
a  shore  line  of  only  about  4  miles  is  visible.  The  main  county  road, 
which  is  much  traveled,  runs  nearly  parallel  to  the  coast,  and  midway 
between  it  and  the  railroad.  The  land  is  divided  into  small  farms,  and 
a  large  proportion  is  under  culti  vation.  There  are  bnildi  n  gs  to  a  greater 
or  less  extent  upon  each  farm.  Southhold  Bay  is  a  little  over  2  miles 
distant  from  Horton's  Point,  and  into  it  vessels  of  sufficient  draught  for 
the  carrying  of  heavy  guns  can  enter.  The  distance  of  Southhold  Bay 
from  New  York  is  about  100  miles.  If  a  site  were  selected,  running 
west  from  Horton's  Point  to  the  Mattituck  Hills,  the  firing  point  would 
be  located  near  the  light-house.  There  are  ample  facilities  for  water 
ranges,  and  a  continuous  land  range  up  to  4  miles,  which  can  perhaps 
be  increased  to  8,  although  the  targets  would  not  be  visible  from  the 
firing  point.  A  railroad  would  be  required  from  Southhold  Bay.  It  is 
regarded  as  impracticable  to  divert  the  county  roads  to  the  south  of  the 
railroad,  so  as  to  prevent  travel  ou  the  proposed  range,  and  without 
such  diversion  the  strip  of  land  is  too  narrow,  being  in  places  but  a  half 
mile  wide. 

The  location  is  within  the  line  of  the  possible  defenses  of  the  entrance 
to  Long  Island  Sound. 

The  climate  is  similar  to  that  of  New  York  city,  though  somewhat 
cooler  in  summer. 

The  land  is  owned  in  small  farms,  and  would  cost  on  an  average,  in- 
cluding improvements,  from  $80  to  $100  an  acre.  No  effort  was  made 
by  the  Board  to  obtain  definite  propositions  tor  sale,  as  the  owners  were 
so  numerous,  and  the  site  was  not  deemed  suitable  for  the  desired  pur- 
poses. 

West  of  this  section,  from  Young's  Point  to  Herod's  Point  near  Wad 
ing  River,  is  another  possible  site.  The  continuous  range  here  is  lest 
than  in  the  location  last  mentioned.  The  country  is  more  broken  and 
in  general  is  not  so  well  adapted  to  use  as  a  proving  ground.  Approacl: 
by  water  is  much  more  difficult.  The  general  character  of  the  country 
is  the  same,  although  a  less  proportion  of  the  land  is  under  cultivation 
The  same  difficulty  exists  as  to  county  roads  and  deficient  isolation. 

The  average  price  of  land  is  about  $75  per  acre.  It  is  held  in  smal 
farms. 
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two  or  three  houses  on  the  tract.    The  wagon  road  from  Eeyport 
South  Amboy  and  the  railroad  to  Long  Branch  traverse  the  site. 

The  climate  is  similar  to  that  of  Few  York  City, 

The  probable  cost,  if  the  salt  marsh  were  included,  was  stated  by  M 
Bowan  to  be  about  $1,000,000. 

(VIII)  Site  near  New  Egypt. — ^This  site,  offered  for  sale  by  Mr.  Fr« 
erick  Mead,  of  New  York  City,  is  situated  in  southern  central  Ne 
Jersey,  about  2^  miles  east  of  south  of  Few  Egypt,  the  nearest  railroa 
station,  on  the  Pemberton  and  flightstown  branch  of  the  Pennsylvani 
Bailroad.  The  nearest  supply  station  is  Trenton,  New  Jersey,  or  moi 
directly  Philadelphia,  which  is  distant  35  miles. 

New  Egypt  can  be  reached  by  railroad  from  New  York,  which 
about  65  miles  distant,  over  the  Amboy  division  of  the  Pennsylvani 
Sailroad,  or  from  Camden  by  the  same  road.    A  branch  road  2^  mil< 
would  be  needed  from  New  Egypt  to  the  proposed  site  to  make 
available.    It  could  not  be  reached  directly  by  water. 

Transportation  by  rail  from  the  gun  factory  at  Watervliet  Arseni 
would  be  by  the  Delaware  and  Hudson  Canal  Company's  road,  theuc 
by  the  West  Shore  to  Jersey  City,  thence  by  the  Pennsylvania  Rai 
road  system.  The  distance  to  Watervliet  is  about  215  miles.  Tran 
portation  by  water  and  rail  would  be  by  water  to  Bordentown,  then< 
by  rail.  Guns  going  to  sea-coast  forts  would  be  transported  by  rail  t 
Bordentown  or  Camden,  thence  by  water. 

The  site  as  first  offered  is  irregular  in  shape,  covering  about  17,0( 
acres.  The  longest  line  (not  quite  10  miles)  is  a  diagonal  from  nortl 
west  to  southeast.  The  eastern  section  is  covered  with  sand  hill 
nearly  200  feet  above  the  level  of  the  western  portion.  The  ran^ 
would  extend  to  the  southeast,  the  firing  point  being  near  Brindl 
town.  Such  houses  as  are  on  the  tract  would  be  of  no  special  value  t 
the  Government.  Three  roads  that  are  somewhat  used  cross  the  trac 
although  it  is  claimed  that  they  could  be  diverted.  The  western  po 
tion  is  extremely  flat. 

There  are  no  adequate  facilities  for  the  testing  of  ordnance  materii 
in  or  over  water,  as  the  lake  at  Brindletown  is  not  large  enough  fc 
such  purposes.  There  is  no  natural  barrier  to  prevent  the  crossing  ( 
the  tract  or  to  isolate  it. 

The  climate  is  similar  to  the  rest  of  New  Jersey — mild  in  winter  an 
hot  in  summer.  The  location  is  an  interior  one,  not  requiring  defeiis 
against  bombardment. 

The  tract  was  originally  offered  for  $100,000,  but  there  were  som 
"exceptions"  on  land  sold  within  the  outer  boundary.  Subsequently^ 
Mr.  Mead  agreed  to  add  such  additional  land  as  would  give  a  range 
by  10  miles  at  $10  per  acre  for  the  addition ;  he  also  offered  to  secai 
such  "exceptions"  as  fall  within  his  exterior  boundary  at  the  sam 
price.  The  price  per  acre  is  less  than  half  that  offered  elsewhere  i 
New  Jersey.  Land  in  the  neighborhood  was  held  at  from  $5  to  $50  a 
acre,  according  to  location. 

(IX)  The  Wharton  tract — This  tract  is  situated  in  southern  Ne^ 
Jersey,  the  southern  extremity  being  near  Egg  Harbor  City,  and  tb 
northern  about  30  miles  from  Philadelphia,  which  is  the  natural  supp^ 
station.  The  site  extends  2  miles  along  the  New  Jersey  Southern  Kai 
road  west  of  Harris  Station.  The  only  direct  railway  approach  froi 
the  north  is  by  this  road.  It  has  no  facilities  for  direct  water  tran 
portation.  Little  Egg  Harbor  River,  which  runs  within  a  few  miles  < 
the  southern  boundary,  being  hardly  available  for  use.  Transport 
tion  by  rail  from  the  gun  factory  at  Watervliet  Arsenal  would  be  I 
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The  cost  of  clearing  and  grabbing  woald  be  from  915  to  $20  per  acre    ^ 
and  would  require  renewal  from  time  to  time.    The  land  is  sufficiently 
level  for  proving-ground  purposes. 

The  natural  location  for  the  firing  point  and  buildings  would  be  near     - 
the  northern  extremity,  permitting  a  possible  land  range  of  over  8     r 
miles.    It  is  uncertain  whether  targets  at  one  end  of  such  a  range  could 
be  seen  from  the  other.    When  inspected  by  the  Board  a  road  parallel 
to  the  axial  line  and  a  little  west  of  it  had  been  cut  through  the  scrub 
growth  for  about  4  miles,  and  drained  by  ditches  on  the  sides.    The     - 
whole  extent  of  thi^  road  could  be  seen  from  its  northern  end.    There 
are  no  facilities  for  a  water  range,  or  for  testing  apy  ordnance  material 
in  or  over  water. 

Such  small  buildings  as  exist  at  present  on  the  ground  would  be  of 
no  value  for  Government  purposes.  The  remoteness  of  the  tract  from 
business  centers  would  make  the  matter  of  supplies  and  emergency 
purchases  a  source  of  some  trouble. 

Three  roads  in  general  use  cross  the  tract,  one  from  May's  Landing 
to  Millville,  one  from  May's  Landing  to  Cumberland,  and  one  from 
Hunter's  Mill  to  Cumberland.  The  first  named  is  the  only  one  much 
used.  Mr.  O.  G.  Patterson,  who  offers  the  land  for  sale,  agrees  so  to 
divert  these  roads  as  to  prevent  the  necessity  of  transit.  There  is  no 
natural  barrier  on  any  side  to  secure  its  isolation. 

The  climate,  like  all  of  interior  southern  Kew  Jersey,  is  mild  in  win- 
ter but  hot  in  summer.  The  mosquitoes  would  probably  interfere  with 
work  more  than  the  climate. 

The  land  is  offered  by  Mr.  C.  G.  Patterson  for  |225,000.  Mr.  Patter- 
son further  agrees  to  build,  free  of  expense  to  the  United  States,  a  rail- 
road connection  from  the  northern  extremity  to  the  West  Jersey  and 
Atlantic  Bailroad  at  Richland.  Estimating  the  cost  of  the  railroad  at 
$25,000,  the  price  of  the  tract  conveyed  would  be  about  $17  an  acre. 
The  Board  is  informed  that  land  has  been  sold  in  the  neighborhood  io 
small  lots  at  about  |20  an  acre. 

UNITED  STATES  ORDNANCE  PROVING  GBOUIO)  AT  SANDY  HOOK,  N.  J. 

The  existing  proving  ground,  owned  by  the  Government  at  Saudy 
Hook,  N.  J.,  is  situated  at  the  entrance  to  the  lower  bay  of  New  York 
Harbor;  the  main  channel  passes  within  less  than  a  mile  of  its  northerD 
extremity. 

It  can  be  reached  from  New  York,  the  natural  supply  point  about  20 
miles  distant,  by  the  Central  Railroad  of  New  Jersey  or  by  boat,  in  from 
one  to  two  hours. 

The  Government  dock  \^  on  the  inner  shore  a  few  hundred  yards 
from  the  point  of  the  Hook;  this  is  used  exclusively  for  Government 
purposes.  The  railroad  company  has  been  permitted  to  erect  a  dock  on 
the  inner  shore  about  1^  miles  from  the  first  dock,  for  the  accommoda* 
tion  of  their  steamers,  and  to  this  runs  their  road  from  points  on  the 
Jersey  coast. 

Transportation  from  the  gun  factory  at  Watervliet  Arsenal  by  water 
is  abodt  175  miles  by  the  Hudson  River  and  New  York  Bay.  Vessels 
loaded  at  the  factory  deliver  direct  at  the  proving  ground.  By  the  con- 
struction of  about  2  miles  of  railroad  at  Sandy  Hook,  deliveries  could 
be  made  by  rail  from  the  factory  about  185  miles  through  the  Delaware 
and  Hudson  Canal  Company's  road,  the  West  Shore  Railroad,  and  the 
Central  Railroad  of  New  Jersey. 

The  distribution  of  cannon  to  points  on  the  coast  or  in  the  interior 
can  be  effected  by  similar  means*without  second  handling. 
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The  result  of  this  exhaastive  study  of  the  subject  may  be  summeil  w 
as  follows :  The  present  onlnance  testing  and  proving  ground  at  Sand; 
Hook,  ^«  J.,  satisfies  the  requirements  of  a  site  for  this  purpose  mud 
more  nearly  than  any  other  available  within  the  limits  stated. 

The  occupation  of  part  of  the  western  hhore  by  the  Long  Branch  an< 
Sea-Shore  Kailroad,  however,  has  become  inadmissible,  in  view  of  th 
extensive  use  of  the  range  demanded  by  the  resumption  of  work  upoi 
our  sea-coast  defenses;  of  the  longer  range  of  modern  high-power  gun 
over  any  existing  at  the  date  when  such  occupation  was  authorized 
and  of  the  necessity  for  largely  extending  the  area  occupied  by  th( 
works  of  permanent  defense  now  projected  at  Sandy  Hook. 

The  facts  connected  with  the  present  occupation  of  the  public  lam 
by  the  railroad  in  question  are  fully  set  forth  in  House  Ex.  Doc  Nc 
166,  Forty-first  Congress,  second  session.  Authority  to  construct  i 
road  to  a  designated  point  near  ^^The  Gove"  was  granted  by  Presiden 
Lincoln  on  July  21, 1864;  and  this  permission  was  extended  to  '^Th 
Horse  Shoe  "  by  the  Secretary  of  War  on  August  10, 1869.  Since  thes 
dates  the  circumstances  have  been  materially  changed  by  the  cause 
above  stated. 

The  Board,  therefore,  recommends  that  this  permission  be  now  witl 
drawn,  as  may  be  done  without  hardship  to  the  company,  under  th 
conditions  affixed  to  the  original  grant.  The  railrosMi  within  the  limit 
of  the  public  land  is  not  at  present  extensively  used,  and  the  Govern 
ment  must  either  be  hampered  or  the  public  must  be  endangered  fo 
the  benefit  of  a  private  corporation. 

While  Sandy  Hook  now  affords  sufficient  facilities  for  the  needs  o 
the  Government  in  the  matter  of  testing  and  proving  heavy  guns,  it  i 
not  impossible  that  in  the  future  an  additional  site  may  become  neoeG 
sary  by  reason  of  the  completion  of  the  fortifications  at  Sandy  Hool 
and  their  occupation  by  a  garrison ;  and  for  this  reason  the  Board  ha 
had  in  view  the  relative  advantages  and  disadvantages  of  all  the  site 
examined,  well  knowing  that  the  cost  will  increase,  and  indeed  tha 
the  possibility  of  securing  such  a  site  at  any  reasonable  figure  mai 
become  doubtful  as  time  passes. 

No  site  which  requires  consideration  was  found  along  the  shores  o 
Gape  God  between  Provincetown  and  Nanset  Harbor,  as  will  be  seen  b} 
consulting  the  above  description  of  this  district. 

Near  Point  Judith  a  site  exists  wbich,  except  for  the  excessive  cost 
and  proximity  to  the  established  summer  resorts  of  Narragansett  Piei 
and  vicinity,  would  require  serious  consideration ;  but  for  these  reasoni 
it  must  be  regarded  as  unavailable. 

The  examination  of  the  northern  shore  of  Long  Island  from  Green 
port  to  Port  Jefferson  and  of  the  west  shore  of  Peconic  Bay  disclosec 
no  site  whicn  in  any  degree  fulfills  the  necessary  conditions  demandec 
by  an  ordnance  testing  and  proving  ground. 

The  site  near  Morgan,  N.  J.,  comes  under  the  same  category,  and  th< 
cost  under  any  circumstances  would  exclude  it  from  consideration. 

The  three  interior  sites  in  New  Jersey  known  as  the  Mead  tract,  th< 
Wharton  tract,  and  the  Patterson,  near  Richland,  possess  similar  nat 
ural  features,  and  are  cdl  fatally  defective  in  furnishing  no  facilities  fo 
water  ranges.  For  this  and  other  reasons,  as  will  appear  by  comparin( 
the  requirements  stated  above  for  a  suitable  site  for  the  object  desired 
with  tiie  detailed  descriptions  of  these  three  tracts,  they  should  be  r€ 
jectel  without  hesitation.  As  to  their  relative  merits,  compared  wit 
each  other,  neither  of  the  more  southerly  sites  possess  superior  advai 
tages  over  the  Mead  tract,  which  is  ofi'ered  for  a  very  much  lower  prio 
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dpptiidiee*  to  report  of  Bowri  of  Ord^anet  and  Fvrtifioatien  on  Htti  for  proving  frtf 

A.  Abatnct  of  options  obtained  for  groauda  for  aites. 
A'.  Letter  cancemiDg  same. 

A'.  Map  of  aame. 

B.  Report  of  Gillespie  Board,     (The  Appendices  t6  ttaia  report  not  aent  taereia 

C.  ReDOitofGreeT  Board.     (The  Appaodioea  inclBdiog  mapa,  eto.,  to  this  r- 
not  BODt  herewith.) 

D.  Mftp  abowing  aitea  euunined. 
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WeBtoftheline. 


Name. 


Buna 

Wlltoie 

Charles  Coon 

Vandyke ^, 

Charles  and  G.  Coon 

W.T.Gapron 

J.  Clute 

J.  P.  Kilmer 

Heaner 


Total 

Areraga  per  acre. 


Acres. 


Ill 
524 

514.  eo 

84.48 
217 

32 

82.60 
l.'t&lO 
100 


1.001.83 


Pti 


$4.44 
8.7! 

5,7: 
S,« 
8,24 
8( 
M 
2.75 
3»W 


33. 2( 
t 


The  distaDce  to  Karner's  Station  by  the  railroad  i^uides  is  8  miles  from  Albany  < 
miles  from  West  Albany.  Except  for  its  being  nearer  to  Albany  the  land  from 
water-works  property  to  the  proposed  eastern  boundary  is  better  adapted  to 
purposes  than  that  west  thereof.  Land  along  the  railroad  would  now  proba 
average  from  $50  to  $75,  that  between  it  and  tne  Lydins  road  probably  from  ^ 
$50.    Tlie  owners  would  not  fix  prices.  ^ 

Very  respectfully,  your  obedient  servant, 

C.  C.  Morrison, 
Captain  Ordnance  Dq^artmm 
Board  of  Ordnakcb  and  Fortification, 

WaBhingUm, 


AppEin)ix  B. 

Prelimfnary  report  of  a  hoard  of  offioere  upon  the  eetection  of  a  suiidbU  locaUtff 
proving  ground  und  for  other  purvose8f  limited  to  the  examination  made  at  Sand^  Jki 
New  Jereey,  and  Island  Beachy  New  Jersey  j  constituted  by  the  following  order: 

Special  Orders  )  Hdqrs.  of  the  Army,  Adjutant-General's  Office, 

No.  122.        5  Washington,  May  26,  18» 

[Extract.] 

17.  By  direction  of  the  Secretary  of  War  a  board  of  officers,  to  consist  of  Li 
Col.  Qeorge  L.  Gillespie,  Corps  of  Engineers ;  Lieut.  Col.  Richard  Loder,  Fifth  A 
lery;  Capt.  Rogers  Birnie.  Jr.,  Ordnance  Department,  is  appointed  to  meet  at 
Army  Building  in  New  York  City  on  the  2d  day  of  June,  1688,  or  as  soon  therea 
as  practicable,  for  the  purpose  of  determining  upon  a  suitable  locality  for  proi 
ground,  and  for  other  purposes,  under  such  instructions  as  may  be  conyeyea  to 
board  by  the  Chief  ot  Ordnance.  The  board  will  visit  such  localities  in  the 
formance  of  its  duties  as  may  be  necessary.  On  the  completion  of  the  duty  coni 
plated  the  officers  named  will  return  to  their  proper  stations.  Such  journeys  aa  i 
DC  required  in  complying  with  this  order  are  necessary  for  the  public  service. 

By  command  of  Lieotenant-General  Sheridan. 

R.  C.  Drum, 
A^utanUGenere 

Official: 

O.  D.  Greene, 
Aseistant  Adjutant-Genen 

The  letter  was  accompanied  by  a  letter  of  instructions  herewith,  marked  ^'B," 
pared  by  the  Chief  of  Ordnance  May  31.  1888,  inclosing  for  consideration  House  ] 
olution  156,  Fiftieth  Congress,  first  session,  amended,  herewith,  marked  *^C." 

The  Board  met  pursuant  to  the  above  order  10  a.  m.  June  4,  all  the  members  p 
ent.  Sandy  Hook  was  visited  June  5,  and  the  afternoon  of  June  6  the  Board  ] 
ceeded  to  Island  Beach,  where  the  examination  was  completed  by  the  aftemoo: 
June  7. 
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the  effects  of  projeotlles  intended  to  defend  the  coast  against  the  advance  of  hoatOii 
ships  of  war. 

The  length  of  the  reservation  is  5  miles,  nearly.  The  width  of  the  northern  portions 
averages  somewhat  over  one-half  mile,  increasing  to  about  1  mile  near  the  middle 
length.  At  the  soath  the  land  contracts  to  a  narrow  neck  of  sand  averaging  about 
100  yards  in  width  over  a  length  of  three- fourths  of  a  mile.  This  configuration  of  the 
land  lends  itself  in  a  remarkable  degree  to  contribute  to  the  necessary  isolation  of  the 
locality.  The  land  is  nearly  level  and  naturally  well  graded  for  general  purposes ; 
and  ample  aud  suitable  space  is  at  hand  for  the  construction  of  buildings  or  other 
works  required.  The  range  is  located  near  the  ocean  beach  and  the  Hue  of  fire 
extends  southward ;  there  is  a  safe  and  suitable  range  over  land  for  low-angle  firing 
np  to  about  4,500  yards,  and  for  mortar  or  higli- angle  firing  up  to  about  6,(>00  yards. 

Should  it  be  deemed  necessary  at  any  time  to  supplemeut  the  ample  facilities  for 
water  transportation,  it  would  require  the  laying  of  about  l^  miles  of  railroad  track 
of  easy  construction. 

I8LAin>  BEACH. 

Island  Beach  is  a  long  and  narrow  sand-spit  which  separates  Bamegat  Bay  fhnn 
the  Atlantic  Ocean,  on  the  New  Jersey  coast,  50  miles  south  of  Sandy  Hook!  The 
portion  which  the  United  States  Hotel  Company  suggests  as  a  proving  ground  is  8.S 
miles  long  approximately,  and  extends  from  a  point  near  Life  Saving  Station  No.  13 
aonthward  to  Bamegat  Inlet.    It  is  deficient  in  many  essential  features. 

"  There  is  no  suitable  harbor  in  the  vicinity.  Not  more  than  6  or  7  feet  can  be  car- 
ried at  mean-low  water  over  the  bar  at  Bamegat  Inlet,  which  is  described  by  the 
United  States  Coast  Survey  as  follows: 

** '  It  is  a  little  over  one-balf  mile  wide  at  the  entrance,  but  this  space  is  nearly  all 
occupied  by  dangerous  shifting  sand-shoals,  which  extend  off  to  seaward  for  a  dis- 
tance of  nearly  1  mile  and  render  all  attempts  to  enter  the  inlet  extremely  hazardooa 
for  those  who  are  not  competent  local  pilots.'| 

''The  locality  is  very  inconvenient  of  access  and  is  entirely  destitnte  of  wharves^ 
buildings,  emplacements  for  guns,  etc.,  to  provide  which  would  involve  a  larm 
expenditure."  (Report  of  Board  of  Engineers  for  Fortifications  hereto  appended, 
marked  "D.^J 

The  site  is  70  miles  distant  from  New  York  City  and  60  miles  from  Philadelphia, 
with  which  cities  it  has  connection  by  a  single-track  railway,  which  would  have  to 
be  strengthened  at  once,  especially  at  bridge  crossings,  undoubtedly  at  Government 
expense,  too,  to  adapt  it  for  the  transportation  of  single  weights  equaling  54  tons, 
the  maximum  weight  of  a  single  modern  gun  built  by  Goveruipent.  Barnegat  Bay 
has  an  average  depth  of  7  to  H  feet,  und  the  channel  is  on  the  west  side,  4  miles  from 
Island  Beach.  It  has  no  value  whatever  as  a  harbor  for  any  kind  of  war  vesseL 
The  average  width  of  Island  Beach  does  not  exceed  1,400  feet — the  minimum  width 
being  about  1,000  feet.  The  surface  of  the  beach  north  of  the  head  of  Barnegat  Bay 
selected  by  the  board  of  1875  is  comparatively  regular  and  continuous,  but  Islsnd 
Beach,  from  end  to  end,  is  distinctively  irregular  and  broken.  The  dunes  are  well- 
marked  and  distinct  hummocks,  separated  at  frequent  intervals  by  broad  and  deep 
swales  extending  directly  across  the  spit  from  the  ocean  to  the  inside  bay,  fnmishing 
water-ways  for  the  seas  which  sweep  over  the  beach  during  extreme  high  tides  or 
when  driven  against  the  shore  by  strong  easterly  storms.  The  trough  of  tiieee 
swales  is  a  foot  or  more  below  average  high  water  and  has  generally  a  bulkhead  of 
10  to  15  feet  thickness  separating  it  from  the  ocean,  while  the  crests  of  the  hum- 
mocks rise  to  heights  above  high- water  plane  varying  from  10  to  20  feet.  Along  the 
upper  part  of  Island  Beach  the  outer  faces  of  the  highest  hummocks  are  close  up  to 
the  high-water  line  with  a  somewhat  steep  foreshore,  but  along  the  lower  part  they 
lie  well  over  to  the  west  side,  with  smaller  ones  m  front  in  the  direction  of  the  ocean, 
showing  a  more  recent  formation. 

To  fit  the  beach  for  a  suitable  range,  as  well  as  a  site  for  targets,  platforms  for  gnus 
and  for  buildings,  the  hummocks  would  have  to  be  graded  into  the  swales  and  leveled 
np  aud  protected  so  as  to  provide  a  permanent  level  10  to  12  feet  above  the  high  tide. 

It  is  impossible  to  estimate  accurately  the  cost  of  doing  the  work,  but  it  will  not 
be  at  less  rate  than  16  cents  to  20  cents  per  cubic  vard  for  material  moved  np  to 
1,000  feet. 

The  reduced  width  of  the  spit — only  1,000  feet  wide  ot  places— makes  the  site  ill 
adapted  to  the  convenient  location  of  buildings  for  the  service  of  the  station,  after 
making  suitable  reservation  for  railway  tracks  and  switches.  It  is  to  be  remarked, 
also,  that  two  life-saving  stations  are  located  upon  Island  Beach,  which  could  not 
safely  be  occupied  by  families  during  firing ;  that  the  Beach  is  not  sufficiently  long  to 
give  the  extreme  range  required  on  land,  and  that  if  the  range  which  could  be  located 
on  Island  Beach  could  be  prolonged  to  9  miles  from  the  firing  point,  its  terminus  would 
dm  dangerously  near  the  popnloos  settlement  south  of  Bamegat  Inlet. 
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erty  from  the  firings.  This  feature  is  secared  by  the  present  oonfigtiratioti  and  pecu- 
liar location  of  the  reservation  and  its  limited  occupation  by  ontside  parties  uodei 
tbe  rules  and  regulations  established  by  the  Government  to  preyent  trespa^;  and 
tfafs  feature  can  ooly  be  retained  by  the  Government  maintaing  the  present  control 
of  the  whole  of  the  reservation.  The  narrow  neck  of  land,  now  owned  principally 
by  the  Government,  connecting  the  Hook  with  the  main  laud  at  the  sooth  is  a  strip 
of  sand  difficult  of  access  and  traversed  only  by  the  railroad  which  lands  no  passen- 

Strs  except  at  the  dock  on  tbe  bay  shore.  Should  the  occupation  of  any  portion  of 
e  reservation  be  permitted  for  hotel  purposes,  the  isolation  of  the  tract  would  be 
destroyed.  It  would  be  difficult  if  not  impoHsible  to  prevent  persons  from  trespass- 
ing upon  the  portions  of  the  beach  or  land  reserved  to  the  Government,  and  there 
would  be  a  constant  danger  to  injury  from  the  firings.  There  would  also  be  the 
possible  danger  of  the  landing  of  projectiles  from  erratic  flight  within  the  portion 
ceded  for  hotel  purposes,  and  the  dangerous  area  would  be  much  increased  by  the 
use  of  the  water  in  front  of  the  ceded  area  by  bathers  and  boats  of  various  descrip- 
tion. The  clear  sea  area  at  preseut  available  makes  it  feasible  and  entirely  aatty 
with  due  care  exercised,  to  fire  over-land  ranges  up  to  4,000  or  4,500  yards. 

The  advantages  of  retaining  Bandy  Hook  as  a  proving  ground — limited  though  it 
may  be  to  ranges  up  to  4,000  yards  overland — taken  in  connection  with  snob  infoi^ 
mation  as  the  soard  has  as  yet  been  able  to  obtain  with  regard  to  any  other  possible 
site,  are  such  as  to  lead  the  Board  to  express  tbe  earnest  conviction  that  such  reten- 
tion is  advisable  and  that  any  measure  looking  to  the  relinquishment  of  this  proving 
ground  at  the  present  would  seriously  interfere  with  the  operations  of  the  Govern- 
ment. 

The  accessibility  of  the  place  to  the  establishments  that  will  probably  furnish  the 
guns,  carriages,  armor,  and  other  materials  for  trial  and  proof,  and  its  facilities  at 
regards  transportation  of  all  this  material  both  from  points  of  supply  and  to  points  of 
final  destination  are  probably  superior,  in  point  of  means,  time  and  economy  to  any 
other  possible  location. 

The  Board  has  elsewhere  cited  these  advantages  and  also  those  of  the  convenient 
harbor  for  trials  of  torpedoes  of  various  kinds,  all  of  which  must  be  operated  in  navi- 
gable waters.  It  is  deemed  highly  important  that  a  proving  ground  should  afford  all 
necessary  facilities  for  testing  water-fuzes  used  in  connection  with  aerial  torpedoes 
and  with  projectiles  with  dangerous  bursting  charges  fired  to  sea. 

A  proving  ground  at  this  place  will  be  under  the  direct  protection  of  the  forts  and 
batt^iries  which  must  be  erected  there  for  the  defense  of  New  York  Harbor,  in  this 
respect  affording  a  decided  advantage  over  any  equally  exposed  site  on  the  coast 
whioh^  unless  provided  with  defenses,  would  be  open  to  easy  bombardment  by  hostile 
vessel's  and  probably  entail  an  entire  abandonment  of  the  site  in  time  of  war,  and  the 
cost  of  removal  or  tne  destruction  of  much  valuable  material. 

No  expense  for  such  supplementary  deft-nses  would  be  required  at  Sandy  Hook. 

The  economy  to  the  Government,  in  the  matter  of  immediate  expenditure,  in 
retaining  a  proving  ground  at  Sandy  Hook  need  scarcely  be  dwelt  upon.  But  it  may 
be  pointed  out  that  there  is  now  a  niiachine  shop  for  repairs,  an  office  building  with 
instruments  and  appliances  fixed  for  taking  velocities,  etc.,  various  platforms  for 

guns  including  two  of  concrete,  targets,  sand- butt  for  proof  firing,  a  substantial 
rick  building  tor  officers'  quarters  and  quarters  for  foreman  and  tbe  enlisted  men  em- 
ployed at  the  station,  and  a  Western  Union  telegraph  office  and  observation  tower 
for  sighting  vessels:  there  is  a  considerable  amount  of  material  which  would  require 
removal  if  the  proving  ground  were  abandoned  and  tbe  establishment  of  a  new 
proving  ground  would  require  the  renewal  of  appliances  now  operative  at  Sandy 
Hook. 

The  sea  ranges  at  Sandy  Hook  are  measured  by  plane  table. '  Whatever  deficiency 
may  have  heretofore  existed  in  this  respect  appears  to  have  been  fully  met  by  the 
recent  establishment  of  one  extremity  of  the  measuring  base  at  the  Navesink  Light. 
This  gives  an  ample  base  length  to  get  good  and  sufficient  angles  from  the  sea  range. 
Upon  the  question  of  the  expediency  of  retaining  at  Sandy  Hook  a  land  range  up 
to  4,000  yards ;  the  Board  concludes  that  the  present  Situation  at  Sandy  Hook  sub- 
stantiates the  following  proposition,  viz :  There  would  exist  ample  faoilitiesfor  all 
the  firings  required  on  a  first-class  proving  ground  except  in  a  few  comparatively 
unimportant  particulars:  there  would  be  in  other  words  a  limited  land  range  of  tbe 
extent  named  and  an  unlimited  sea  range.  An  exception  noted  is  that  the  project- 
iles fired  at  long  range — necessarily  to  sea — could  not  be  recovered.  On  this  pointy 
however,  the  investigations  of  the  Board  made  at  Sandy  Hook  show  that  it  is  difficult 
and  often  impracticable  to  recover  projectiles  fired  on  land  which  sink  deep  into  the 
sand  as  in  the  case  of  high  angle  firing.  This  difficulty  would  probably  be  found  on 
anv  low-lying,  sandy,  seacoast  site,  as  it  appears  that  at  the  Bamegat  site  the  sand 
is  found  to  be  saturated  with  water  at  a  less  depth  than  at  Sandy  Hook.  The  ex- 
treme ranges  of  all  guns  can  be  determined  by  bring  to  sea  and  if  the  longest  range 
firing  for  accuracy  at  vertical  targets  is  required,  the  target  can  be  floatea  afa  is  now 
done  in  practice  at  some  of  our  artillery  posts  on  the  seaboard. 
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The  Amonnt  of  firing  reqnired  to  be  done  at  a  proving  gronnd  beyond  a  range  of  4,00C 
;vds  is  relatively  small;  hence  the  importance,  in  the  matter  of  economy  of  recover 
in^  the  projectiles  fired  beyond  that  range  is  not  great.    Much  the  larger  part  of  all 
tbe  firioss  is  done  at  the  proof-bntt  at  very  bhort  ranges  and  the  projectiles  are  re- 
eorered  mm  the  batt. 

The  4,000  yards  range  over  land,  which  includes  several  hundred  yards  more  of  land 
lying  beyond  in  the  line  of  fire,  will  afford  scope  for  all  the  firings  absolutely  neces- 
arj  to  be  made  over  land :  it  is  about  the  extreme  range  at  which  siege  guns  and 
projectiles  need  be  tested  ror  accuracy,  and  of  course  embraces  the  ranges  for  field 
gQDii.  It  affords  scope  also  for  testing  the  effect  of  every  caliber  of  projectiles  on 
earthworks  and  on  armor ;  the  conditions  of  loading  and  firing  may,  as  would  gen- 
«rtlly  be  done  even  on  a  more  extended  range,  be  made  to  assimilate  the  conditions 
of  firing  at  full  ranges  with  full  charges  of  powder. 

The  report  of  the  Board  on  Arsenals,  of  iHTfit,  page  602,  annual  report  Chief  of  Ord- 
Diaee,  1875,  made  before  the  establishment  of  the  present  proving  ground  and  now  re- 
ferred for  the  information  of  this  Board,  states  the  following  objection  with  reference 
to  the  use  of  the  reservation  at.  Sandy  Hook  as  a  proving  ground,  viz: 

*  *  *  "It  is  entirely  too  contracted  for  all  our  uses,  and  the  Long  Branch 
nilroad  limits  and  materially  interferes  with  its  usefulness  as  an  experimental  firing 
{(Tonud."    •     •     • 

The  continued  use  of  the  place  as  a  proving  ground  during  the  past  ten  years  has 
ifforded  opportunity  to  test  and  determine  its  facilities  and  suitableness.  It  can  now 
be  said  with  full  understanding,  that  the  place  has  proved  adequate  in  the  past  and 
ifforda  natural  facilities  suited  to  a  large  expansion  of  the  present  work  and  the 
Biintainanoe  of  an  exoellent  proving  gronnd. 

G.  L.  GtLLESPlE, 

lAeKtenoMt  Col&nel  Engineer*, 

R.  LODOR, 

Lieutenant  Colonel  Fifth  Artillery, 

R.  BiRNie,  Jr., 
Captain  Ordnance  Department^  U.  8,  Army, 

The  Chxsf  of  Ordnancb,  U.  S.  Arbct, 

Waehmgtw,  2>.  C. 


Appendix  O. 

^tperief  ike  Board  of  Ordnance  Officer*  convened  to  eelect  a  eitefor  a  proving  gronmd 

by  the  following  order*  : 


Bpeeial  OrdexB,  { 
No.  156.        5 


Hdqbs.  of  the  Armt,  Adjutant-Gknbral'8  Ofpicb, 

Washington,  Jnly  7,  1888. 

[Sxtrsot] 


^'  By  direction  of  the  Secretary  of  War  a  Board  of  officers  of  the  Ordnance  De- 
P^rt^ent,  to  consist  of  Captain  Cullen  Bryant,  Captain  John  E.  Greer,  Captain  Rog- 
«n»  Birnie,  jr.,  is  appointed  to  meet  ii^  New  York  City  on  Thursday,  July  12,  1888,  or 
*SMon  thereafter  as  practicable,  for  the  purpose  o^  selecting  a  site  for  a  proving 
Pf'^.  The  Board  will  be  guided  by  special  instructions  to  be  given  by  the  Chi  ef 
*»  Ordnance,  and  the  Board,  or  the  individual  members  thereof,  will  make  such  jonr- 
^s  as  may  be  necessary  under  such  instructions.  Upon  the  completion  of  the  duty 
^^mplated  the  members  9f  the  Board  will  rejoin  their  proper  stations.  The  travel 
"»J<»inedi8  neoeasary  for  the  public  service. 


Byeoramand  of  General  Sherid«a: 


'HUciai. 


R.  C.  Drum, 
Adjutant-  General, 

J.  C.  Kblton, 
Aesiatant  Adjutant-GeneraL 
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Special  Orders,  ?  Hdqrs.  of  thk  Army,  Adjutant- Gknbrax's  Oppick, 

No.  168.        )  Woifhington,  July  21, 1886L 

{Extract.] 

4.  By  direction  of  the  Secretary  of  War,  Captain  Frank  Heath,  Ordnance  Depart- 
ment, is  detailed  as  a  member  of  the  Board  of  Otlioers  appointed  by  paragraph  2, 
Special  Orders,  No.  156,  July  7,  188d,  from  this  office,  vice  Captain  Cullen  Bryant, 
Ordnance  Department,  hereby  reheved  from  further  dnty  as  a  member  of  said  Board. 

•  *  «  •  •  •  '       • 

By  command  of  General  Sheridan : 

R.  C.  Drum, 
Adjutant-General, 

Official :  J.  C.  Kklton, 

A9$i8tani  Adjutant-Generah 

The  Board  met  pnrsnant  to  the  above  orders.  The  record  of  its  proceedings  are 
herewith  appended  marked  A.  On  the  dates  and  in  the  order  specified  therein,  the 
Board  visited  and  carefully  inspected  the  following  named  places,  proposed  as  sites  for 
a  proving  ground,  viz : 

(1)  The  valley  of  the  Rockaway  River  from  Berkshire  Valley  northeast  to  Peters- 
bnrgh,  N.  J. 

(2)  A  tract  of  land  near  Richland,  N.  J. 

(3)  A  tract  of  land  near  Elwood.  N.  J.,  known  as  the  "Weymouth  tract." 

(4)  The  "Montank  tract"  at  the  eastern  extremity  of  Long  Inland. 

(5)  A  tract  of  land  near  Atsion,  N.  J.,  known  ax  the  **At8iou  tract"  of  the  Raleigh 
Land  and  Improvement  Company. 

(6)  A  tract  of  land  near  Albany,  N.  Y. 

And  the  Board  also  visited  and  inspected  the  present  proving  gronnd  at  Sandy 
Hook,  N.  J. 

The  special  instructions  of  the  Chief  of  Ordnance  to  the  Board,  by  which  it  was 
to  be  guided,  with  accompanying  papers  transmitted  therewith,  are  herewith 
inclosed  marked  B^  to  B**.  By  these  instructions  tfie  site  selected  for  a  proving  ground 
should  fulfill  the  following  requirements: 

(1)  It  should  admit  of  open  ranges  of  from  8  to  10  miles  preferably  over  land. 

(2)  It  should  have  a  width  of  from  1  to  2  miles,  if  inland,  depending  upon  location 
and  topographical  features. 

(3)  It  should  be  adapted  to  the  erection  of  the  necessary  structures,  as  shops, 
offices,  and  quarters,  platforms  for  heavy  gnus,  of  either  masonry  or  timber,  railways 
and  roads,  telegraph  and  signal  commuuicatrons. 

(4)  It  should  be  adapted  to  the  various  kinds  of  fire  from^  field  as  well  as  from 
heavy  gnns,  and  to  the  various  tests  of  projectiles,  earthworks,  aud  armor-plates. 

(5)  It  is  desirable  that  it  should  possess  facilities  for  the  test  of  shell  to  act  under 
water. 

(6)  It  should  be  comparatively  level,  easily  accessible,  not  traversed  by  important 
highways  or  water-courses;  remote  from  Hettlenients  to  avoid  encroachment  and 
danger  of  accident  or  damage  to  private  properly. 

(7)  It  should  have  convenient  commuDJcaiion  with  the  establishments  that  will 
furnish  guns,  powders,  projectiles,  etc.,  for  trial  aud  proof,  and  should  possess  ample 
facilities  as  regards  transportation,  both  by  rail  and  water,  from  points  of  supply 
and  to  points  of  final  destination. 

(8)  It  should  stand  in  proper  protective  relation  to  the  system  of  coast  aud  frontier 
defense. 

The  instructions  also  name  the  following  public  and  private  establishment-s  from 
whith  supplies  areor  have  been  recently  procured,  viz :  Watertowu  Arsenal,  Water- 
town,  Mass.;  Frankfort  Arsenal,  Philadelphia,  Pa.;  WestPoint  Foundry,  Cold  Spring, 
N.  y.;  South  Boston  Foundry,  Boston,  Mass.,  and  Dnjiont's  Powder  MilU,  Wilming- 
ton, Del.  The  Board  al-o  deemed  it  proper  to  considt^r  that  the  Cambria  Iron  Works, 
Johnstown,  Pa.;  Bethlehem  Iron  V/orks,  Bethlehem.  Pa.,  and  the  Midvale  Steel 
Works,  Philadelphia,  Pa.,  are  probable  sources  of  .snj)ply  for  guns,  projectiles  or 
armor.  It  is  also  noted  that  since  the  issuance  of  these  instructions  a  law  has  been 
enacted  anthorizing  the  erection  of  the  necessary  buildinirs  and  structures  for  an 
army  gun  factory  at  Watervliet  Arsenal.  Finally  the  Board  is  required  by  its 
instructions  to  state  whether  the  site  or  sites  it  may  visit  are  preferable  or  otherwise 
to  the  present  proving  ground  at  Sandy  Hook ;  and  if  it  should  find  one  or  more 
suitable  sites  to  furnish  an  estimate  of  the  prices  for  which  they  can  be  procured  and 
of  the  amount  necessary  to  provide  adequate  means  of  commuuioation  to  and  from 
the  place,  with  the  great  lines  of  rail  and  water  transportation. 
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nal  p;>intof  the  range.    May's  Landing  is  the  head  of  navigation  on  thb  Great  Egg 
Harbor  River.    Vessels  of  from  100  to  150  tons  ascend  to  this  point. 

One  important  road,  the  May's  Landing  and  Egg  Harbor  City,  crosses  the  proposed 
line  of  fire  at  aboat  4^  miles  from  Elwood.  It  is  understood,  from  correspondence 
with  Mr.  Coiwell,  that  this  road  can  be  vacated.  An  unused  railway  rans  parallel  to 
it  and  connecte  the  two  towns.  From  its  dii  ection  it  could  not  be  made  of  any  special 
value  to  the  United  States. 

The  land  is  in  general  quite  level.  It  is  covered  with  pine  and  cedar,  mostly  of 
small  second  growth,  though  there  is  a  considerable  quantity  of  lax^e  timber  still 
standing,  particularly  of  white  cedar.  The  ground  is  somewba^'i  cut  up  by  streams 
with  low  marshy  borders  which  are  especially  objectionable  as  they  occur  within  the 
portion  that  would  be  most  frequently  used.  The  soil  is  a  sandy  loam  and  the  land 
IS  regarded  as  desirable  for  farming  purposes  when  the  timber  is  removed. 

The  chief  advantage  possessed  by  this  range  lies  in  the  fact  that  it  has  two  compet- 
ing railways  but  200  yards  apart  at  its  upper  end,  and  a  railway  and  a  small  river  at 
the  other. 

The  price  asked  by  Mr.  Colwell,  $25  x>er  acre,  is  materially  higher  than  that  of 
another  equally  good  and  possibly  better  range  examined  by  the  Board,  though  the 
latter  has  not  the  advantage  of  competing  roads.  Owing  to  the  system  of  pooling 
adopted  by  most  railways,  this  supposed  advantage  may  be  entirely  illusory.  In 
addition,  the  practicable  range  that  could  be  obtained  would  be  materially  shorter  than 
the  one  above  referred  to  as  the  guns  would  have  to  be  advanced  some  little  distance 
from  Elwood.  The  Board  does  not,  therefore,  recommend  this  site  as  suitable  for  a 
proving  ground. 

AIAANT. 

This  site  is  located  between  the  cities  of  Albany  and  Schenectady,  on  the  line  of 
the  New  York  Central  and  Hudson  River  Railroad.  It  comprises  the  greater  portion 
of  the  high  land  or  divide  which  separates  the  valleys  of  the  Hudson  and  Mohawk 
Rivers  between  the  two  cities  named.  The  soil  is  principally  sand,  covered  more  or 
less  thickly  with  scrub  oak,  pine,  and  huckleberry,  with  here  and  there  patches  of 
timber  of  cousiderabld  height.  A  ridge  of  hills,  estimated  from  20  to  60  feet  high, 
extend  nearly  the  entire  length  of  the  available  site,  with  spnrsjutting  out  at  vari- 
ous points,  necessitating  considerable  grading  on  the  line  of  the  proposed  range 
which  is  marked  on  the  accompanying  tracing.  The  land  in  the  vicinity  of  Albany 
is  uncultivated  and  is  of  little  value ;  towards  Schenectady  the  soil  improves,  and 
numerous  small  farms  are  to  be  found  in  the  level  portions  between  the  hills.  Al- 
though the  cities  named  are  17  miles  apart,  yet  owing  to  the  necessity  of  locating 
the  firing  point  a  sufficient  distance  from  Albany  to  avoid  damage  and  disturbance 
to  that  city,  and  the  fact  that  in  the  vicinity  of  Schenectady  important  highways 
exist  which  can  not  be  closed,  the  available  range  would  be  limited  to  about  6  miles. 
This  ground  is  easily  and  quickly  accessible  from  the  Waterviiet  Arsenal  by  means 
of  the  Delaware  and  Hudson  and  New  York  Central  Railroads.  The  advantages  of 
location  due  to  this  fact  are  evident.  The  Board,  however,  on  account  of  its  limited 
range  as  explained  above,  does  not  recommend  It  as  a  suitable  site  for  a  proving 
ground. 

MONTAUK. 

Mentank  is  situated  at  the  extreme  easterly  end  of  Long  Island.  It  is  about  10 
miles  in  length,  and  varies  in  width  from  1  to  3  miles.  It  rises  quite  abruptly  from 
Napeague  Beach,  a  low,  sandy  strip  extending  from  the  eastern  shore  of  Kapeague 
Harbor  back  to  the  town  of  Amagansett,  a  distance  of  about  5^  miles. 

About  2^  miles  from  the  western  end  of  Montank  the  land  reaches  its  highest  ele- 
vation, fully  125  feet  or  more,  and  from  thence  a  command  is  given  over  the  ocean, 
the  sound,  and  the  laud  itself  to  the  extreme  end  of  Montank  Point,  at  which  the 
light-house  is  distinctly  visible.  A  tolerably  abrupt  descent  leads  from  the  high 
ground  to  Fort  Pond,  a  sheet  of  water  about  2^  miles  from  the  assumed  position  of 
the  guns,  lying  across  the  proposed  line  of  fire.  The  land  rises  almost  immediately 
on  the  opposite  side,  and  continues  in  a  general  level,  though  over  a  somewhat  roll- 
ing country,  to  Great  Pond,  where  there  is  a  moderate  depression,  thence  on  to  the 
light-bouse.  The  latter  portion  is  somewhat  rough  and  rocky,  particularly  alons  the 
line  of  the  road  which  skirts  the  shore  and  overlooks  the  ocean.  The  soil  is  a  firm 
admixture  of  sand,  gravel,  stone,  and  earth.  The  whole  area  is  covered  with  grass, 
and  is  used  as  a  range  for  cattle  and  sheep. 

Within  the  limits  of  the  proposed  firing  ground  there  are  about  three  buildings, 
two  being  keepers'  houses  and  one  a  stable  near  Great  Pond,  except  on  a  bluff  over- 
looking the  sea,  where  nine  cottages  have  recently  been  erected  for  summer  occu- 
pancy. These  could  not  well  be  utilized  by  the  Government  in  their  present  posi- 
tion, as  they  are  only  about  half  a  mile  from  the  line  of  fire.    It  is  possible  that  they 
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At  pTMent,  the  neaieet  towns  are  Richland,  2)  mileSy  and  Yineland,  7  miles  dlataaft 
from  the  boandaries  of  the  tract. 

It  is  amnmed  that  the  northerly  end  of  this  tract  would  be  the  proper  location  for  a 
firing  point,  and  that  connection  by  rail  with  points  of  snpply,  etc.,  would  be  made  at 
Ricblond.  The  terminal  points  of  the  railroad  throngh  this  valley  are  Camden  and 
Atlantic  City,  N.  J.,  both  on  tide-water;  bat,  owing  to  the  poor  harbor  entrance  and 
difficult  navigation  to  reach  Atlantic  City  from  the  ocean,  the  nearest  accessible  point 
for  water  communication  with  the  site  is  at  Camden,  on  tbe  Delaware  River,  39  miles 
distant.  The  West  Jersey  and  Atlantic  forms  a  part  of  the  Pennsylyania  Railroad 
system,  and  this  company  has  stated  to  the  B6ard,  through  one  of  its  agents,  that  it 
will  undertake  to  transport  from  Jersey  City  or  from  Camden  to  Richland  a  gun  weigh- 
ing IsM  tons.  A  continuous  line  of  railroad  without  transshipment  is  afforded  from 
Watervliet  Arsenal  to  Richland,  via  Albany,  Jersey  City,  and  Camden,  over  tbe  Dela- 
ware and  Hudson,  the  West  Shore,  and  PcDnsly  vania  Railroa4  system.  Water  con- 
munication  between  Watervliet  Arsenal  and  Camden,  sufficient  to  transport  the 
heaviest  guns,  is  afforded  by  the  Hudson  River  and  the  Delaware  and  Raritan  Canal 
into  the  Delaware  River  at  Bordentown,  thence  to  Camden.  In  this  connection  atten- 
tion is  invited  to  letter,  inclosure  H^,  from  the  superintendent  of  the  canal  company. 
The  facilities  for  rail  communication  to  Richland  are  sufficient,  but  it  is  entirely 
destitute  of  direct  water  communication;  the  latter  is  conveniently  accessible  only 
at  Camden.  For  shipments  of  heavy  guns  it  would  be  necessary  for  the  Government 
to  provide  special  railroad  trucks.  Richland  is  distant  by  either  rail  or  water  (from 
Camden)  about  280  miles  from  Watervliet  Arsenal. 

As  stated  in  inclosures  herewith  Hv  2,  3,  and  5,  Mr.  C.  G.  Patterson  offers  to  con vey 
this  tract  of  land  to  the  United  States,  tree  of  all  incumbrances  in  the  shape  of  roada^ 
dwellings,  etc.,  and  to  include  a  railway  connection  between  the  northerly  end  of  the 
tract  and  the  West  Jersey  and  Atlantic  Railway  at  Richland,  for  the  sum  of  |225,000. 
In  this  it  is  understood  that  the  estimated  cost  of  the  railway  connection  isf25,(l00, 
which  leaves  the  value  of  the  land  $1(5.16  per  acre. 

At  the  time  of  the  visit  of  the  Board  the  new  road,  4  miles  in  length  and  tbe  clear- 
ing  at  the  northerly  end  of  the  tract,  mentioned  by  Mr.  Patterson,  were  nearly  com- 
pleted. 

In  regard  to  the  selection  of  this  site  for  a  proving  ground  the  Board  is  of  the  opin- 
ion that  if  an  exclusively  land  range  is  to  be  selected  this  sits  is  suitable;  bat  the 
Board  would  further  state  its  opinion  that  it  is  very  desirable,  if  not  essential,  that 
a  proving  ground  should  afford  facilities  for  tests  of  various  war-like  appliances  in  or 
over  deep  water,  and  in  this  view  of  the  case  the  Board  doea  not  recommend  the 
Richland  sits  for  selection  as  a  proving  ground. 

8ANDY  HOOK. 

In  the  preparation  of  the  following  description  of  Sandy  Hook,  free  use  has  been 
made  of  the  preliminary  report  of  the  Board  of  Officers  constituted  by  Special  Orden 
No.  122,  current  series.  Adjutant- General's  Office.     See  inclosure  B'. 

The  accompanying  map  of  Sandy  Hook,  inclosure  B^,  shows  tbe  situation  and  ex- 
tent of  the  Government  reservation,  and  the  location  of  the  buildings,  etc.  It  is  dis- 
tant about  20  miles  from  New  York  City  over  a  conrse  navigable  for  the  largest  ves- 
sels and  lying  entirely  within  the  line  of  outer  defenses  for  New  York  harbor.  The 
present  dock  facilities  at  the  Govemmfnt  landing  are  inadequate  for  the  proper  and 
secure  handling  of  the  heavier  guns  which,  in  the  near  future,  will  probably  be  com- 
prised in  our  Hea-coast  armament.  The  dock  is,  however,  easily  repairable,  and  at  an 
expense  of  from  $10,000  to  $15,000  it  could  be  made  secure  and  accessible  for  discharg- 
ing or  loading  vessels  capable  of  transpoi-ting  all  the  material  required  for  sea-coait 
armament  to  any  part  of  the  coasts  of  the  United  States.  Deep  and  still  water  pro- 
viding safe  anchorage  for  vessels  is  found  close  at  hand. 

The  railroad  counections  to  this  point  are  by  means  of  tbe  Southern  Railroad  of 
New  Jersey  from  Long  Branch,  terminating  at  the  company's  wharf  on  Sandy  Hook. 
From  Long  Branch  easy  connections  can  be  made  by  means  of  the  Reading  and  Penn- 
sylvania systems  to  any  point  in  the  United  States.  For  instance,  the  route  from 
Watervliet  Arsenal  to  this  point  would  be  via  Delaware  and  Hudson  Canal  Company's 
Railroad  and  the  West  Shore  Railroad  to  the  vicinity  of  Jersey  City,  thence  by  either 
of  the  systems  mentioned  to  Long  Branch  and  Sandy  Hook,  the  total  distance  being 
about  184  miles.  It  is  considered  by  the  Board  that  the  utilization  of  these  railroad 
facilities  is  absolutely  nece.sHary  to  the  full  development  of  the  advantages  of  .Sandy 
Hook  as  a  proving  ground.  This  could  be  onsily  effected  by  building  on  the  reserva- 
tion a  branch  connecting  the  road  leading  from  Long  Branch  and  the  firing  point. 
This  branch  would  be  about  1^  miles  m  length  and  could  be  constructed  at  an  esti- 
mated cost  of  |10,000^er  mile.  This  branch  coustructed  and  the  wharf  repsired  aa 
stated  above,  together  with  some  dredging  to  cost  about  $300,  the  transportation  &- 
cilities  to  Sandy  Uook  would  be  ample,  and  superior  to  those  at  any  point  visited  by 
the  Board* 
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inherent  in  ft  water  range  over  navigable  waters,  and  oan  be  overoone.  In  ealm 
weather,  it  ia  believed,  the  range  firing  to  sea  can  be  done  with  safficieat  accaraoy, 
and  advantage  oan  be  taken  of  saoh  weather  to  make  these  firings. 

The  absence  of  any  water  range  at  Richland  is  a  serious  disadvantage,  primarily, 
becaase  there  oonld  be  no  tests  of  shell  bursting  in  water  and  no  tests  or  hieh  ex- 
plosive shell  or  aerial  dynamite  torpedoes  upou  objects  on  water ;  and  it  is  believed 
that  this  very  Important  and  recent  branch  of  defensive  appliances  can  not  be  prop- 
erly developed  except  over  a  water  range. 

Sandy  Hook  possesses  a  marked  advantage  over  Richland  in  the  complete  facilities 
which  can  be  s^orded  for  transportation  both  by  rail  and  water.  Its  location  for  a 
proving  ground,  as  a  convenient  center  for  receipt  of  gnns,  etc.,  from  points  of  sup- 
ply and  their  distribution  to  points  of  final  destination  oan  not  probably  be  excelled, 
it  is,  moreover,  at  present  the  only,  military  reservation  in  the  vicinity  of  New  York 
Harbor  which  can  be  used  for  extensive  firing  tests,  and,  considering  the  relative  mag- 
nitude of  the  defenses  required  for  New  York  Harbor  and  vicinity,  it  will  be  meet 
convenient  to  retain  the  proving  ground  at  Sandy  Hook  for  the  conduct  of  experi- 
ments required  in  connection  with  the  erection  of  forts  and  batteries  in  close  prox- 
imity to  the  ground  where  they  are  most  needed. 

Sandy  Hook  possebses  the  capacity  for  the  conduct  of  experiments  and  tests  con- 
sidered by  the  Board  absolutely  necessary  to  the  full  development  of  the  resources  of 
a  perfect  proving  g^und,  and  firom  which  the  Department  would  be  excluded  were 
it  confinea  to  an  exclusively  land  range ;  moreover,  there  is  nothing  which  could  be 
done  on  such  a  range  which  could  not  for  practical  purposes,  although  under  certain 
disadvantages,  be  accomplished  at  Sandy  Hook.  Assuming,  therefore,  that  the  sug- 
gested improvements  have  been  made,  the  Board  has  to  report  that  none  of  the  sites 
visited  by  it  is  preferable  to  the  proving  ground  now  in  possession  of  the  Government 
at  Sandy  Hook. 

JOHK  £.  Grver, 
Capiainf  Ordnaiiee  Department,  U,  S,  Jrmjr. 

Frank  Hsath, 
CaptiUn,  Ordnance  Department,  U,  d.  4rmjf, 

R.  BiRNiB^Jr., 
Captain^  Ordnanoe  Deparlmentg  27.  S.  Armp, 
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for  the  gun  procured  in  this  country,  was  due  to  the  early  delivery  de- 
manded by  the  Department,  to  insure  the  early  completion  of  the  type 
gun  of  this  caliber.  The  increased  cost  over  present  prices  of  finish- 
ing and  assembling  this  gun  was  due  to  the  very  limited  facilities  ex- 
isting in  the  old  gun  shop  for  guns  of  this  caliber,  as  well  as  to  the  inez- 
X>erience  in  making  guns  of  this  size. 

12-inch  B.  L.  mortar,  steel^type — 

Co«t  of  forgings   $11,408.43 

FiniBhingand  assembling 6,379.38 

Cost  of  completed  mortar 17,787.81 

The  average  cost  of  the  3.2-inch  B.  L.  rifle,  steel,  was — 

Cost  of  forgingB $455.0(^ 

Finishing  and  assembling 520.  IL 

Costof  gun  complete 975.11. 

Very  re8i)ectfully, 

D.  W.  Flagler, 
Brig.  Oen.,  Chief  of  Ordnance, 
The  Seobetabt  of  Wab. 
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PROCEEDINGS  OF  THE  BOARD. 

Proceedings  of  a  board  of  officers  convened  at  San  Diego,  Cal.,  inir- 
suant  to  the  following  order,  viz : 

Special  Orders,  )  Headquarters  of  the  Army, 

No.  53.  f  .     Adjutant-General's  Office. 

WashingtoUf  March  9, 1891. 

[Extract.] 

•  •  •  «  «  •  • 

3.  By  direction  of  the  Secretary  of  War  a  board  of  officers  to  consiat  of— 

Brig.  Gen.  Alexander  McD.  McCook ; 

Col.  George  H.  MendeU,  Corps  of  Engineers ; 

Maj.  Amos  S.  KimbaU,  qnartermaster; 
is  constituted  to  meet  at  San  Diego,  Cal.,  at  the  call  of  the  President  thereof,  for 
the  pnrpose  of  making  an  examination  for  a  suitable  site  for  a  militarv  post  and  oBr- 
bor  defenses  at  or  near  the  city  of  San  Diego,  etc.,  and  obtaining  information  rela- 
tive thereto,  as  required  by  an  act  of  Congress  approved  February  24, 1891,  as  follows: 

AN  ACT  to  provide  for  the  selection  of  a  site  for  a  military  post  at  San  Diego,  Cal.,  and  forothtf 

parposes. 

Be  it  enacted  by  the  Senate  and  Houeeo/BepreeentoHvea  of  the  United  States  of  Jmm(» 
in  Congrese  assembJed,  That  the  Secretary  of  War  be,  and  is  hereby,  anthorized  and 
directed  to  cause  an  examination  to  be  made  for  a  suitable  site  for  a  military  post  and 
harbor  defenses  at  or  near  the  city  of  San  Die^o,  in  the  State  of  California,  and  U> 
report  to  Congress  a  particular  description  of  the  land  required  for  such  purposes 
and  the  amount  of  money  for  which  the  owners  of  such  land  wiU  convey  the  same 
to  the  United  States  for  the  pnrposes  aforesaid.  He  shaU  further  report  what  in  hifl 
opinion  is  the  value  of  such  land,  and  if  the  price  asked  for  the  same  is  reasonable. 

The  report  of  the  board  will  be  transmitted  to  the  Secretary  of  War.  Upon  tb« 
final  a<ljoummentof  the  board  the  members  thereof  wiU  rejoin  their  proper  station** 
The  travel  enjoined  is  necessary  for  the  public  service. 

By  command  of  Mi^.  Gen.  Schofield. 

J.  C.  Kelton, 
I  Adjutant-General 

,  San  Dibgo,  Oal.,  April  5, 189L 

The  board  met  informally  pursuant  to  the  foregoing  order.  Present: 
A 11  the  members. 

After  visiting  North  Island  and  Point  Loma  the  board  concluded  to 
advertise  for  proposals,  as  follows: 

proposals  for  a  site  for  a  military  post  at  san  dieqo. 

Headquakteks  Dkpartment  of  Arizona, 

Los  JfigeU8f  Cal,,  April  8 ,  1891. 

Brig.  Gen.  Alexander  McD.  McCook,  U.  S.  Army,  Col.  George  H.  Mendell,  Corp« 
of  Engineers,  U.  S.  Army,  and  Maj.  Amos  S.  Kimball,  quartermaster  U.  S.  Army,  hav- 
ing been  constituted  a  board  of  officers  for  the  purpose  of  making  an  examination 
for  a  suitable  site  for  a  tnilitary  post  and  harbor  defenses  at  or  near  the  city  of  San 
Diego  and  obtaining  information  relative  thereto,  in  pursuance  of  "An  act  to  pro- 
vi<le  for  the  selection  of  a  site  for  a  military  post  at  San  Diego,  Cal.,  and  for  other 
purposes : 

"  Be  it  enacted  by  the  Senate  and  HouHe  of  ReprvHentativee  of  the  United  Stnt^  of  America 
in  Congress  assembled,  That  the  Secretary  of  War  b«%  and  he  is  ht'reby,  anthorized 
and  directed  to  canse  an  examiniition  to  he  made  for  a  suitable  site  for  a  military 
post  and  harbor  defenses  at  or  near  the  city  of  San  Dic«o,  in  the  State  of  California, 
and  to  report  to  Congi'ess  a  particular  description  of  the  land  required  for  such  pur- 
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The  Board  also  descended  the  eastern  face  of  Point  T.f ma  and  examf 
iiied  Ballast  Point  and  the  uncompleted  batteries  now  there,  and  th^ 
land  in  the  immediate  vicinity.  They  find  that  sntHiiont  fortilications 
can  be  placed  either  upon  the  eastern  extremity  of  tlie  point  or  ujwil 
the  site  of  the  uncompleted  water  batteries. 

The  Board  returueil  to  San  Diego  by  way  of  La  PI  ay  a,  a  piece  of 
comparatively  smooth  land  suitable  for  a  garrison  of  two  coinpaniei*, 
which  could  be  supplied  with  water  by  connection  witli  the  water  mains 
of  the  city  of  San  Diego.  The  Board  finds  that  La  Playa  is  well  adapted 
for  the  construction  of  docks,  deep  water  coming  close  to  it*  shoi«, 
where  vessels  of  any  size  could  lie  and  receive  and  discharge  their 
cargoes. 

The  Board  then  adjourned  until  7  o'clock  a.  m.,  May  15, 1891. 

A.  S.  Kimball, 
Major  and  Quartermaster^  TJ,  /S\  Army^  Recorder* 


San  Dieoo,  Cal.,  May  15^  1891  (7  o^clock  a.  m.). 

The  Board  met  pursuant  to  adjournment. 

Present,  all  the  members. 

The  Board  then  thoroughly  examined  the  land  offered  by  the  Pacific 
Beach  Company,  lying  on  the  shore  of  the  Pacific  Ocean,  about  7  niiles 
northwest  of  the  city  of  San  Diego. 

The  Board  then  proceeded  to  the  land  mentioned  in  the  proposition 
of  James  GiUmore  and  George  W.  Hardacre,  and  carefully  examined 
the  same. 

The  Board  next  visited  Ocean  Beach,  situated  immediately  sonth  ot 
the  entrance  to  False  Bay,  and  inspected  the  land  offered  by  the  Lo* 
Angeles,  San  Diego  and  Yuma  Railroad  Company,  which  consists  of  * 
tract  of  about  5  acres  carrying  a  right  to  certain  well  waters. 

The  Board  also  examined  tlie  land  tendered  by  the  Point  Lom^ 
Land  and  Town  Company,  Avhich  lies  on  the  Psicific  Ocean,  about  1  mil© 
north  of  the  boundary  of  the  Point  Loma  Reservation. 

The  Board  then  adjourned  until  9 :30  o'clock  a.  m.,  May  16, 1891. 

A.  S.  Kimball, 
Major  and  Quartermaster^  U.  S.  Army^  Recorder' 


San  Diego,  Cal.,  May  16^  1891  (8.30  o'clock  a.  m.). 

The  Board  met  pursuant  to  adjournment. 

Present,  all  the  members. 

The  Board  then  thoroughly  inspected  the  land  tendered  by  the  San 
Diego  Land  and  Town  Company,  situated  within  the  National  Rancbf>i 
including  a  portion  of  theChula  Yista  Tract,  auditing  in  the  neighbor- 
hood of  4  miles  from  the  National  City. 

The  Boai'd  also  proceeded  to  the  land  in  the  Otay  Ranch,  14J  mil^ 
from  the  city  of  San  Diego,  offered  by  the  same  company,  andcarefiiUJ 
examined  the  same. 

The  Boiird  then  adjourned  until  9  o'clock  a.  m.,  May  18, 1891. 

A.  S.  Kimball, 
Mjaor  and  Quartermusiery  U.  8.  Army^  Recorder* 
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The  Board  then  proceeiled  to  reexamine  the  sit-e  tendered  by  « 
Gillmore  and  George  W.  Hardacre. 
Tlie  Board  then  adjourned  to  meet  at  the  call  of  its  president. 

A.  8.  Kimball, 
Major  and  QuartermoHier^  U,  8.  Army^  Recor 


Los  Anoeles,  Cal.,  July  29^  1 

The  Board  met  informally  May  22  and  23, 1891,  and  discussc 
relative  advantages  of  the  several  sites  exainiued.  It  was  found 
sary  to  obtain  further  information  regarding  some  of  the  tracts  ol 
which  waft  afterwards  received  and  considered  separately  by  eacl 
vidual  member  of  the  Board,  and  is  now  filed  with  and  forms  i 
the  several  bids  herewith,  numbered  from  1  to  11,  inclusive,  on  1 
closed  abstract. 

By  reason  of  the  delay  necessary  to  obtain  the  additional  inform 
it  was  found  impracticable  to  make  a  report  then,  and  it  was  arr 
that  each  member  of  the  Board,  after  returning  to  his  station,  £ 
prepare  and  submit  a  memorandum  setting  forth  his  views,  for  con 
ation  in  the  preparation  of  this  report,  wliich  was  done,  and  th< 
elusions  reached  herein  are  the  individual  opinions  of  each  mem 
the  Board,  arrived  at  after  x>crsonal  inspection  of  all  available  8it< 
careful  consideration  of  all  obtainable  facts  relating  to  them. 

The  following  requirements  are  deemed  essential  by  the  Board  1 
proper 

DEFENSE  6f  SAN  DIEGO  HARBOR,  CALIFORNIA. 

In  order  to  prevent  occupation  of  San  Diego  harbor  by  a  hostile 
it  will  be  necessary  to  place  batteries  on  each  side  of  the  ent 
namely  on  Ballast  Point  and  on  the  west  end  of  North  Island,  so  ( 

The  entrance  is  400  yards  in  width.  The  depths  both  inside  an 
side  are  favorable  for  stationary  torpedoes.    The  shores  are  low. 

It  is  also  advisable  to  occupy  Point  Loma  with  a  mortar  batter 
a  few  guns,  whic^h,  while  aiding  the  defense  of  the  entrance,  sei 
cover,  in  j)art,  the  ocean  bight  wliicli  lies  in  front  of  the  city  an* 
bor,  from  which  if  not  deterred  by  fire  from  Point  Loma  vessels 
bombard  the  city  and  harbor  at  easy  range. 

If  from  Point  Loma  as  a  center  we  describe  an  arc  of  6  miles  i 
to  represent  the  limit  of  effectual  fire  from  Point  Loma  batteries,  ^ 
by  the  chart  that  an  enemy  may  lie  without  the  arc  secure  from  ] 
tation  and  yet  be  within  5  miles  of  the  city  and  harbor.  It  thi 
comes  necessary  for  full  protection  of  the  city  and  harbor  to  o 
with  batteries  still  another  point  to  the  southeast  of  the  Cor 
Hotel.  The  point  best  suited  for  this  purpose  is  locally  known  i 
Brick  Yard,  and  is  about  7  miles  southeast  of  Point  Loma.  Tak 
gether  with  Point  Loma  these  batteries  will  cover  all  the  spac< 
wliich  the  city  and  harbor  can  be  bombarded. 

The  Brick  Yard  tract  ought  to  be  occupied  by  two  or  three  guns 
mortar  battery. 

It  will  be  un<lerstood  that  at  or  in  the  vitdnity  of  these  batter! 
rangements  for  defense  by  rapid-firing  guns  of  adjacent  shore 
beaches  accessible  to  landing  parties  will  be  necessary.  Mere  al 
to  this  point  is  here  made,  it  being  considered  not  to  be  necessa 
the  purposes  of  this  report  to  more  fully  describe  the  arrangement 
may  be  possible  or  expedient. 


8  POST   AND    HARBOR   DEFKNSKS    NEAR    SAN   DIEGO. 

There  are  certain  sites  tluit  either  from  riiiuiteiiess,  wautol  e<>nimui 
cation,  topography,  or  otlier  considerations  aie  consj)i('Uonsly  uusui 
able  for  military  pnrposres,  and  \^in(  b  therefore  do  not  seem  to  requi 
extended  notice.  These  are  the  brickyard  property,  No.  8  on  abstrat 
offered  by  the  Coronado  Beach  Company,  which  is  too  small  and  t< 
low;  the  Otai  property,  1,(K)0  acres  (No.  1  on  abstract)  and  the  Pacil 
Beach  site,  600  acres  (No.  10  on  abstract)  which  are  too  remote;  tl 
Point  Loma  Land  and  Town  Company,  720  acres  (No.  5)  the  topograpl 
of  which  is  unfavorable;  the  Los  Angeles,  San  Diego  and  Yuma  Ra 
way  Company,  one  block,  about  5  acres;  the  Klauber  txact,  1,455 acr 
(No.  3)  and  the  several  tracts  offered  by  David  Gamman  and  Thomas 
Sedgwick,  agents  (No.  4)  situated  about  6  miles  inland  from  San  Dieg 
whicli  latter  are  inconveniently  situated,  with  unfavorable  topograph 

Of  the  sites  offered  the  Hardacre  tract.  No.  lion  abstract;  the  Chu 
Vista  tract  near  National  City,  No.  2;  the  North  Island,  No.  9;  Cor 
nado  Heights,  No.  6,  alone  require  close  discrimination. 

The  Chula  Vista  tract  lies  near  the  railroad  at  National  City,i8&vo 
able  in  topography,  affords  good  sites  for  quarters,  gardens,  ranges,  ar 
maneuvers,  and  is  watered  with  mains  already  laid  through  the  groum 
or  in  close  proximity.  The  neighborhood  is  in  part  under  a  high  degr< 
of  cultivation,  which  is  being  constantly  extended.  K  the  defenses 
the  harbor  were  not  an  important  element  of  the  problem,  these  adva 
tages  might,  in  the  opinion  of  the  Board,  warrant  favorable  consider 
tion.  But  tliis  site  is  about  15  miles  distant  from  each  of  the  importai 
batteries  and  4  or  5  miles  distant  from  the  brickyard  battery.  Th 
disadvantage  is,  in  the  opinion  of  the  Board,  fatal. 

The  same  objection  applies  to  the  site  at  Coronado  Heights. 

An  important  fact  affecting  the  North  Island  site  is  that  it  is  not  < 
the  mainland,  and  that  it  can  not  be  reached  by  land,  unless  by  a  ci 
cuitous  route  heading  the  bay.  The  direct  route  must  be  by  ferry.  Tl 
city  of  San  Diego  and  the  principal  batteries  are  all  on  the  other  sic 
of  the  harbor.  The  supplies  of  the  post  must  be  delivered  by  ferr 
Any  sudden  requirement  for  a  detachment  of  troops  at  another  poii 
would  need  to  be  by  ferry.  The  ground  lies  nearly  level,  the  highe 
point  being  about  30  feet  above  high-tide  sea  level.  Drainage  to  bs 
or  ocean  is  favorable.  A  wharf  site  and  right  of  way  are.  included 
the  harbor.  While  adjacent  to  the  North  Island  battery,  it  is  7  or 
miles  from  the  brickyard,  and  is  sei)arated  from  the  principal  batterii 
on  the  reservation  by  the  width  of  the  harbor. 

The  Hardacre  tract,  No.  11  on  abstract,  is  the  site  of  all  offered  nea 
est  to  the  reservation,  from  which  it  is  distant  about  2  miles.  It  h 
the  advantages  of  proximity  to  the  principal  batteries  situated  on  tl 
reservation,  it  is  near  the  railroad  and  within  convenient  distance 
San  Diego,  and  it  is  on  the  mainland.  The  topography  of  the  tract 
varied  and  lends  itself  well  to  the  different  requirements  of  a  large  x>os 
It  affords  ground  suitable  for  gardens  and  opportunity  for  targ 
ranges.  A  sufficient  area  of  gently  undulating  plain  affords  favorab 
ground  for  maneuvers,  and  higher  rolling  ground  offers  advantageoi 
positions  for  quarters.  The  facility  for  drainage  is  good.  Connectic 
can  be  conveniently  made  with  the  city  water  supply.  At  La  Play 
on  the  reservation,  2  miles  distant,  there  is  frontage  on  the  bay,  wii 
deep  water  close  at  hand  to  float  any  vessels  that  can  enter  the  harbc 

The  buildings  of  the  post  may  be  placed  so  as  to  be  screened  fro 
observation  of  an  enemy  by  intervening  high  ground. 

The  tract,  containing  810  acres,  is  owned  by  many  individuals,  wl 
have  agreed  to  sell  to  the  United  States  their  several  holdlings  i 
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Nattonai.  Cmr,  Cal.,  April  jP7, 1891. 

Dear  Sir:  The  San  Diego  Land  and  Town  Company  offer  the  Oovemment  of  the 
United  States^  afl  per  adTertisement  attached,  for  a  site  for  a  military  post,  1,000  acres 
(more  or  less)  or  the  west  end  of  Otay  ranch,  to  be  taken  in  sucn  shape  as  may 
be  selected,  at  $150  per  acre. 

This  land  is  of  the  celebrated  red  mesa  soil,  firee  from  frost,  and  will  raise  success- 
ffoHy  all  kinds  of  semitroplcal  friiits. 

The  Otay  River  runs  through  the  tract,  and  from  the  bed  of  said  stream  wells  may 
be  constructed  and  water  pumped  to  supply  all  needs  of  the  post  for  domestic,  stock, 
and  irrigation  use. 

Three  miles  below,  from  the  same  stream,  the  celebrated  Coronado  mineral  water 
is  obtained,  and  doubtless  the  same  quality  of  water  could  be  found  on  the  Otay 
ranch. 

The  land  is  situated  about  14  miles  southeasterly  fr^m  the  business  center  of  San 
Diego,  about  4^  miles  east  of  San  Diego  Bay,  and  6  miles  from  the  ocean. 

The  National  City  and  Otay  Railway  (standard  gauge)  runs  from  San  Diego  to 
within  about  3  miles  of  the  tract  offered,  and  should  the  land  be  accepted  this  com- 
pany will  undertake  to  construct  the  road  through  the  land  so  taken,  on  aline  which 
shaU  be  most  convenient  for  the  use  of  the  post. 

A  small  map  is  attached  which  will  give,  you  an  intelligent  idea  of  the  location  of 
the  lands  and  surroundings. 

The  climate  is  perfect,  nee  from  strong  wind,  extreme  heat  or  cold,  and  as  a  hos- 
pital resort  can  not  be  better. 

All  of  which  is  respectfully  submitted. 
Yonrs^  truly, 

Wm.  G.  Dickinson, 

GreneroZ  Manager^ 

A.  S.  KlMBAIX, 

Quartermaster,  U,  S.  Army,  Las  Angeles,  CaZ, 


National  City,  Cai..,  April  t7, 1891, 

Dear  Sir:  The  San  Diego  Land  and  Town  Company  offer  the  Government  of  the 
United  States  for  a  military  post,  as  per  advertisement  attached,  that  part  of  National 
ranch  described  below,  and  a  part  of  Chnla  Vista  tract,  viz : 

Acres. 

isecUl 100 

i  sec.  142 100 

Frac.  i  sec.  143 37 

Frac.  i  sec.  144 120 

i  sec.  145 160 

E.ii8ec.l66 80 

E.iisec.l67 40 

Total 757 

More  or  less,  for  $300  per  acre,  reserving  the  right  of  way  of  National  City  and  Otay 
Railway,  40  feet  in  width,  as  said  road  is  not  constructed;  also  reserving^  right  to 
enter  upon  said  land  for  repairs  of  the  water  mains  of  this  company  as  now  laid  on 
National  avenue.  First,  Seeond,  and  Third  avenues. 

A  map  of  the  lauds  is  attuchea,  the  hinds  (colored  in  red.  The  map  also  shows  the 
location  of  said  National  City  and  Otay  Railway  running  directly  through  the 
lands  J  also  the  location  of  Coronado  Railroad,  just  west  of  the  tract  offered;  also 
pipe  lines  on  avenues  named. 

The  western  boundary  of  the  tract  offered  is  within  about  half  a  mile  of  San  Diego 
Bay,  which  bay  may  be  reached  by  the  continuation  of  Fifth  street,  west  from  Na^ 
tional  avenue,  which  street  will  be  openo<l  80  feet  wide  if  this  offer  is  jiccepted. 

The  land  is  of  the  celebrated  red  mesa,  with  clay  subsoil,  and. produces  all  semi- 
tropical  fruits  to  perfection.  It  slopes  gradually  from  the  bay  towards  the  foothills^ 
and  commands  a  tine  view  of  8an  Diego  Hay,  Coronado  Bench,  ocean,  Point  Lomsy 
the  entrance  to  the  harbor,  and  the*  full  length  of  the  channel  in  San  Diego  Bay,  the 
cities  of  National  City  and  San  Diego,  the  Coronado  Islands,  and  Mexican  boundary 
line. 

The  soil  is  of  such  a  character  a^  that  drives  and  walks  can  be  made  and  main- 
tained easily  and  inexpensively,  and  the  grounds  ornamented  with  a  tropical  ^owtby 
which  it  is  believed  would  make  it  the  most  beautiful  military  post  in  the  Unite«l- 
States. 

The  climate  has  an  equability  not  equaled  by  any  of  which  there  is  any  record^ 
making  it  desirable  for  nospital  patients. 
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Proposal  Xo.  2. 

We  propose  to  sell  tbe  foUowiDg  tracts :. 

That  portion  of  section  36  west  of  the  railroad ;  the  rectangular  portion  in  north- 
western part  of  section  31 ;  the  portion  in  the  southern  part  of  section  25,  and  the 
portion  off  the  west  side  of  sectioQ  30,  as  shown  by  dotted  lines,  as  foUows: 

Of  section  36,  615  acres,  at  $50  per  acre $30,730 

Of  section  31,  215  acres,  at  $75  per  acre 16, 125 

Of  section  25,  375  acres,  at  $30  per  acre 11,250 

OfsectionSO,    60  acres,  at  $20  per  acre 1,200 

Making  1«  265  acres,  at  $46.90  per  acre , 59,325 

David  Gamman, 
Thomas  S.  Skdgwick, 

Jfenlt. 
JosBPH  A.  Allison, 

TruMta. 
Propoiol  No,  S, 

We  propose  to  sell  the  following  tracts : 

All  of  section  36 ;  aU  of  the  tract  in  section  31 ;  parts  of  section  1  and  6,  south  to 
dotted  line  j  the  portion  in  southern  part  of  section  25 ;  and  a  portion  oft*  the  weit 
side  of  section  30,  as  shown  by  dotted  lines,  as  follows : 

Allof  section  36,  640  acres,  at  $60  per  acre $32,000 

Ofse<!tion31,  250  acres,  at  $75  per  acre 18,750 

Of  sections  1  and  6,  30  acres,  at  $50  per  acre 1,500 

Of  section  25,  375  acres,  at  $30  per  acre 11,250 

Of  section  30,  60  acres,  at  $20  per  acre 1,200 

Makine  1,355  acres  at  $47.75  per  acre 64,700 

From  this  may  be  deducted  tne  items  of  sections  25  and  40, 435  acres,  amount- 
ing to  12,450 

Leaving 920 acres,  at  $56.60 an  acre :....    52,250 

David  Oamman, 
Thomas  S.  Sedgwick, 

Agenit, 
J06SPU  A.  Allison, 

Tmtiee, 

Propoiol  No.  4. 

We  propose  to  sell  the  following  tracts : 
'  All  of  section  36,  all  of  the  tract  in  section  31,  parts  of  sections  1  and  6,  south  to 
dotted  line ;  the  portion  in  the  south  part  of  section  25 ;  and  the  portion  off  the  west 
side  of  section  30;  and  so  much  of  section  1  as  lies  to  the  west  of  the  railroad,  u 
follows: 

Of  section  36, 640  acres,  at  $50  an  acre $32,000 

Of  section  31,  250  acres,  at  $75  an  acre 18. 750 

Of  sections  1  and  6,  30  acres,  at  $50  an  acre 1,500 

Of  section  25,  375  acres,  at  $30  an  acre 11,250 

Of  section  30, 60  acres,  at  $20  an  acre 1,200 

Of  section  1,300  acres,  at  $40  an  acre 12,000 

Making,  1, 655  acres,  at  $46.34  an  acre 76,700 

From  this  may  be  deducted  the  items  in  sections  25  and  30,  435  acres, 
amounting  to - 12, 450 

Leaving  1,220  acres,  at  $52.66  an  acre 64,250 

David  Gam  max, 

Thomas  8.  Sbdqwick, 

Ayentt, 

JosKPH  A.  Allison, 

Trustee. 
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wish  to  have  propositions  including  other  parts  of  thi.s  tract,  for  say  a  part  of  se 
tion  12,  we  hold  oorseivea  ready  to  make  any  modifications  that  may  bo  desirable. 

David  Gamman, 
Thomas  S.  Sedgwick, 

Agenti, 
JOSSPH  A.  Allisok, 


0  San  Diego,  Cal.,  May  6, 1891. 

GektleMek:  The  Point  Loma  Land,  Loan,  and  Town  Company  desires  to  offer  ^ 
the  prices  below  the  following  described  lands  for  a  site  for  a  military  post  and  hiM 
bor  defenses  at  San  Diego,  viz :  Pueblos  196, 201, 193, 192,  and  145,  or  so  much  there 
as  your  honorables  may  think  necessary  in  case  yon  should  decide  it  a  saitable  loc 
tion.  Pueblos  196  and  201  contain  each  160  acres ;  193,  192,  and  145  contain,  coUec 
ively,  about  400  acres,  making  about  700  acres  in  all.  This  land  is  situated  about 
mile  north  of  the  United  States  reservation  on  Point  Loma,  occupying  l^mQe  of  tl 
summit  from  which  the  entire  harbor  is  visible,  sloping  toward  the  bay  and  ocea 
extending  to  and  embracing  li  miles  of  oc^an  front.  Pueblos  196  and  ^1, 320  acn 
$150  per  acre ;  the  other  pueblos  at  $100  per  acre. 

Not  knowing  what  amount  of  land  would  be  required  nor  the  character  necessa 
we  can  only  make  our  proposition  general.  This  land  is  the  least  broken  by  ravin 
or  otherwise  of  anything  on  Point  Loma,  and  while  there  is  no  large  body  of  pra 
ticaUy  level  land,  yet  there  is  a  very  large  portion  of  it  but  very  snghtly  rolling. 

We  would  be  glad  to  furnish  further  particulars  or  to  have  the  board  personal 
inspect  the  land. 

Very  respectfully, 

Point  Loma  Land,  Loan,  and  Town  Company, 
By  F.  S.  Jennings,  President. 

The  Board  of  Offl4ser$  to  ieUot  a  site  for  a  military  poH  and  harbor  defcMes,  at  8i 
DiegOf  Cal. 

CORONADO,  Cal.,  July  14 j  1891. 

Dear  Sir:  In  accordance  with  the  advertisement  published  in  the  San  Die^ 
Union  asking  for  proposals  for  a  site  for  a  military  post  and  harbor  defenses  at  Sl 
Diego,  Cal.,  this  company  submits  the  following  proposition : 

The  Coronado  Beacn  Company  hereby  guarantees  to  deliver  to  the  Government  i 
the  United  States  a  full  and  complete  title  to  that  tract  of  land  known  as  ''Cor 
nado  Heights,''  including  in  said  delivery  each  and  all  of  the  now  existing  indivi 
ual  titles  to  land  located  within  the  limits  of  said  tract,  for  the  sum  of  $50,000,  pi 
vided  the  said  Government  will  locate  on  said  traot  the  permanent  military  post 
be  established  in  the  vicinity  of  San  Diego  Bay. 
RespectfuUy, 

£.  S.  Babcock, 
President  Coronado  Beach  Company, 
M^j.  A.  S.  Kimball, 

QuartemMster  U.  S,  Army,  Los  Angeles,  CaL 


Coronado,  Cal.,  May  6y  1891. 

Dear  Sir:  In  accordance  with  the  advertisement  published  in  the  San  Diego  Unifl 
askinjif  for  proposals  for  a  site  for  a  military  post  at  San  Diego,  Cal.,  this  compan; 
submits  the  following  proposition : 

The  Coronado  Beach  Company  will  deed  to  the  Government,  free  of  charge,  its  en 
tire  interest  in  that  tract  ^f  land  known  as  ^'Corouiulo  Heights,"  containing  aboQ 
600  acres. 

.There  are  private  interests  in  town  lots  situated  in  this  tract  which  can  bepni 
chased,  probably,  for  a  sum  not  exceeding  $30,000.  If  the  Government  should  exer 
its  right  of  eminent  domain  and  condemn  the  private  interests  in  this  tract  th 
Coronado  Beach  Company  will  undertake  to  guarantee  that  the  Expense  shall  uc 
exceed  $60,000. 

There  is  now  passing  through  the  said  ''  Coronado  Heights''  tract  a  12-inch  casi 
iron  main,  conveying  the  celeorated  Coronado  water,  which  water  wiU  be  fdmishe 
the  Government  at  the  rate  of  15  cents  per  1,000  gallons. 

The  Coronado  Railroad,  connecting  Coronado  with  San  Diego,  also  passes  throo^ 
the  entire  length  of  the  said  **  Coronado  Heights"  tract,  giving  communication  wit 
the  city  of  San  Diego,  via  either  National  City  or  Coronado,  in  a  half-hour's  time. 
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Upon  a  carefiil  inftpection  of  the  groand  it  will  be  seen  that  military  ; 
great  strate^c  value  are  numerons  on  said  Point  Loma  and  can  be  eqnaled^l 
around  San  Diego. 

Heapectfiuly  anbmitted, 

Los  Angslos,  San  Diego  and  Yuma  Rau^wat  Coi 

By  Wm.  H.  Cablson,  Pr4 
H.  G.  Merrill,  Swri ' 


CoRONADO,  Cal.,  June  ^ 

Dear  Sir:  In  accordance  with  the  adyertisement  published  in  the  Sa^ 
Union  asking  for  proposals  for  a  site  for  a  military  post  and  harbor  defense^ 
Diego,  CaL,  this  company  submits  the  following  proposition : 

The  Coronado  Beach  Company  will  deed  to  the  Government,  for  the  consi^ 
of  $200  per  a6re,  a  tract  of  land'described  as  follows : 

Situated  on  the  peninsula  or  island  of  San  Diego  (and  Coronado),  embracii^ 
feet  to  the  south  of  and  commencing  at  or  near  the  Old  Reservoir,  at  '^  Brick    -^ 
and  ext4?nding  from  high-water  mark,  ocean,  to  high-water  mark,  bay,  and  c^^ 
ing  60  acre«,  more  or  less ;  subject,  however,  to  Coronado  Railroad  Compa^^ 
county  boulevard  rights  of  way. 

Yours  truly,  i 

Coronado  Beach  Comp^^* 
By  Chas.  T.  Hindb, 

Acting  Prta^i/ent. 
Maj.  A.  S.  Kimball, 

(Quartermaster f  U,  S,  Army,  Los  Angeles,  Cah 


Coronado,  Cal.,  May  6,  2 

Dear  Sir:  In  ibccordance  with  the  advertisement  published  in  the  San 
Union  asking  for  proposals  for  a  site  for  a  military  pcMt  at  San  Diego,  Cal^  ^       j 
Coronado  Beach  Company  submits  the  following  proposition :  ^^ 

The  Coronado  Beach  Company  will  deed  to  the  Government,  free  of  exp^^n 
what  is  known  as  the  *^  Brick  Yard''  tract,  containing  about  330  acres.  ^ 

The  Coronado  Railroad,  connecting  Coronado  with  San  Diego,  passes  througl>  ^S 
entire  length  of  the  said  "  Brick  Yard  "  tract,  gfiving  communication  with  the  <?^^** 
of  San  Diego,  via  either  National  City  or  Coronado,  in  a  half  hour's  time.  ^ 

This  tract  of  land  is  e<|ually  accessible  by  means  of  steam  water  navigation  as 
railroad. 

There  are  located  on  the  "  Brick  Yard"  tract,  4,000,000  new  brick,  which  will 
sold  to  the  (Tovernment  at  $6  per  thousand. 

The  main  pipe  conveying  the  noted  *'  Coronado "  water  is  laid  through  the  s^J 
"Brick  Yard"  tract.  This  water  will  be  delivered  to  the  Government,  on  sa^ 
tract,  at  the  rate  of  15  cents  per  1,000  gallons. 

There  is  also  a  wharf  extending  into  the  Bay  of  San  Diego  from  said  "  Brie 
Yard  "  tract,  which  would  also  be  included  in  the  deed. 

In  consideration  of  the  acceptance  by  the  Government  of  the  above  propositioi^ 
the  Coronado  Bea<;li  Company  will  deed,  free  of  expense  to  the  Grovernment,  80  ac 
embraced  in  the  point  of  laud   located  immediately  opposite   what  is  known      _ 
"  Ballast  Point,"  at  the  mouth  of  the  harbor,  said  80  acres  to  be  used  for  military 
defenses. 

The  (yoroua<l<»  Heach  Company  will  also  trannfer  without  charge,  in  the  event  oi 
the  acceptance  of  the  above  offer,  wliatever  land  the  Government  may  deem  noces---'^ 
sary  for  the  t>Ktahlisliment  of  batteries  at  "Coronado  Heights"  or  at  any  point  oi^- 
the  nec^k  of  land  between  "Coronado  Heights"  and  the  "Hotel  del  Coronado." 
Yours  truly, 

By  Coronado  Beach  Company, 
£.  S.  Babcock,  Tresidmt, 
Maj.  A.  S.  Kimball, 

Quartermaster,  U.  *S.   Irmy^  Los  Angeles,  Cat, 


Ci 


Coronado,  Cal.,  Jiifw  P,  tSBU 

Dear  Sir:  In  acrorditnce  with  the  advertisement  published  in  the  San  Die^ 
Union,  asking  for  proposals  for  a  site  for  a  military  post  at  San  Diego,  Cal.,  '" 
company  submits  the  following  proposition : 

The  Coronado  Beach  Company  will  deed  to  the  Government  a  tract  of  land  of  an 
size  ranging  from  640  to  800  acres,  said  tract  to  embrace  that  portion  of  what 
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r 

wu  as  "North  Island,"  Coronado  Beach,  California,  lying  nearest  the  mouth  of 

harhor  of  San  Diego,  at  the  following  prices : 

.)  For  all  land  of  said  tract,  sabject  to  occasional  submergence  by  tide  water, 

)  per  acre. 

i)  For  all  land  of  said  tract  not  subject  to  submergence  by  tide  water,  $300  per 

8. 

1  the  event  that  the  above  proposition  is  accepted  by  the  Government,  the  Coro- 
io  Beach  Company  will,  at  it«  own  expense,  connect  the  tract  of  land  purchased 
khe  Government  with  its  present  system  of  water  pi|)eK,  and  furnish  the  famous 
'onado  water  to  the  Government  at  15  cents  per  1,000  gallons, 
lie  Coronado  Beach  Company  will  also  connect  said  tract  of  land  with  its  steam 
tor  line  to  the  ferry,  now  being  used  to  connect  Coronado  with  San  Diego,  free  of 
•ense  to  the  Government. 

lie  Coronado  Bench  Company  will  also  grant  the  right  of  way,  and  ferry  and 
irf  privileges,  in  connection  with  said  tract  of  laud,  to  or  through  any  other  por- 
I  of  said  North  Island,  so  that,  should  it  be  desired,  the  Government  could 
e  communication  with  the  mainland  through  any  portion  of  said  North  Island, 
operate  its  own  ferry. 

lie  Corona4lo  Beach  Company  will  also  deed  to  the  Government,  free  of  charge, 
ktever  land  the  latter  may  need  for  the  establisliment  of  batteries  locate4to  the 
;hward  of  the  Hotel  del  Coronado. 

Yours,  truly, 

Coronado  Bkach  Company, 
By  Chas.  T.  Hindk,  Acting  President. 
aj.  A.  S.  KiMBALi^ 

Quartermaster,  U,  S,  Army,  Los  Angeles,  Cal, 


Coronado,  Cal.,  May  6,  1891, 
»KAft  Sir:  In  accordance  with  the  a^lvertisemeiit  published  in   the  Sun  Difgo 
ion,  asking  for  proposals  for  a  site  for  a  military  po.st  at  San  Diego,  Cal.,  this 
ipany  submits  the  following  proposition : 

'he  Coronado  Beach  Company  oilers  to  the  Government,  at  a  price  to  be  fixed  bv 
imissioners  to  be  appointed  by  the  President  of  the  United  StatcM,  640  acres  of 
at  is  known  as  **  North  Island,"  (-oronado  Beach,  which  lies  nearest  the  mouth  of 
\  harbor. 

n  the  event  that  the  above-mentioned  tract  is  taken  the  Corona<lo  Beach  Company 
1  deed  to  the  Government,  free  of  (iharge,  whatever  land  the  (iovernment  may 
>d  for  the  establishm  )nt  of  batterien  on  any  portion  of  its  property  lying  to  the 
ithward  of  the  Hotel  del  Coronado. 

rhe  Coronado  Beach  Company  will  also,  at  its  own  expense,  ronnect  the  said  tract 
64<)  acres  with  it>»  present  system  of  water  pipes,  and  furni.sh  the  famous  Coro- 
do  water  to  the  Government  at  15  cents  per  1,000  gallons. 

Rie  Coronado  Beach  Company  will  also  connect  said  tract  of  640  acres  with  its 
ani  motor  line  Ui  the  ferry,  now  being  used  to  connect  Coronado  with  San  Diego 
«  of  expense  to  the  Government. 

The  Coronado  Beach  Company  will  also  grant  the  right  of  way,  and  ferry  and 
larf  privileges,  in  connection  with  the  said  640-acre  tract,  to  or  tlirough  any  "other 
rtion  of  said  North  Island,  so  that  should  it  he  desired  the  Government  could  have 
nmunication  with  the  mainland  through  any  portion  of  said  North  Ishind,  and 
n  its  own  ferry. 
Yours,  truly, 

Coronado  Bf.acii  Company, 
By  E.  S.  Babcock,  President. 
faj.  A.  S.  Kimball, 

QuartermMter,  U.  S.  Army,  Los  Angeles,  Cal. 


San  Diego,  May  5, 1891, 
liK:  In  response  to  your  a<lvertisement  for  proposals  for  site  for  military  post  and 
•bor  defenses  at  San  Diego,  I  am  instructed  by  the  board  of  directors  of  the 
jific  Beach  Company  to  submit  to  tour  honorable  board  the  following  proposi- 

'he  Pacific  Beach  Company  will  convey  for  the  above  purpose  by  a  good  title  600 
es  of  land  at  Pacific  Beach  (or  less)  for  the  sum  of  $125  per  acre,  and  said  Pacific 
ich  Company  also  agree  to  lay  a  water  main,  6  inches  in  diameter,  to  the  line  of  the 
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land  hereby  offered,  said  pipe  to  be  connected  with  the  present  system  of 
Diego  Water  Company,  which  system  is  now  supplied  by  the  flume  with  par 
tain  water. 

Geo.  B.  Hen8lk 
Secretary  Pacific  Beach  Con 
A.  S.  Kimball,  Esq., 

Quartermaster f  U,  8.  Armyf  Los  AngeleSf  Col, 

Note. — The  above  tract  represents  about  40  acres  hill  land  and  balance 
level,  slop^  to  south  over  1  mile  of  ocean  front,  close  to  motor  line.  1  shoi 
said  lay  water  main  through  the  tract  iustead  of  to  the  line,  which  'W 
abundant  pressure  for  all  purjioses.  Should  you  need  more  than  600  acres 
furnish  it  adjoining. 


San  Diego,  Cal.,  May  7, 

Dear  Sir  :  We  offer  to  the  United  States  tor  a  military  post  and  harbor  c 
the  following  lands,  situated  in  the  city  of  San  Diego^  county  of  San  Die 
State  of  California,  adjacent  to  the  bay  of  San  Diego,  in  accordance  with  1 
posals  fof  bids  to  be  opened  May  12,  1891,  to  wit : 

Pueblo  lots  209^10. 220, 221, 222, 223, 238, 239, 240, 241, 242,  SE.  1-2  207,  N  W. 
206,  and  portions  224, 225,  lind  227  of  the  pueblo  lands  of  San  Diego,  more  parti 
shown  by  map  attached  hereto,  containing  810  acres,  more  or  less,  at  a  gross 
$230,000. 
Respectfully  submitted. 

Jambs  Gillmoe 
Geo.  W.  Hard, 
A*  S.  Kimball, 

Quartermaster,  U.  S,  Army,  Los  Angeles,  Cal. 


Sa27  Dikgo,  Cal.^  May  7^ 

Dear  Sir:  If  more  land  than  is  contained  in  the  offer  herewith  subtn 
desired,  we  can  secure,  in  addition  to  the  lands  mentioned  in  said  bid,  pn 
200,  containing  160  acrcH,  at  $48,000,  and  pueblo  lots  311,  312,  313,  314,  315, 
containing  60  acres,  at  $18,000. 
These  lands  are  also  indicated  upon  the  map  attached  to  said  bid. 
Bespectfully  submitted. 

James  Giilmo 
Geo.  W.  Hart 
A.  S.  Kimball, 

Quartermaster,  U,  8.  Army,  Los  Angeles,  Cal, 


San  Diego,  Cal.,  May  S6 

My  Dear  Sir:  We  herewith  inclose,  pursuant  to  your  inquiry  of  May 
tracing  in  duplicate  of  that  portion  of  San  Diego  embraced  in  Point  Loma, 
the  location  of  the  lands  offered  by  us  and  the  portions  of  said  lands  belo 
each  individual  owner  as  far  as  practicable,  together  with  a  statement  in  di 
showing  names  and  addresses  ot  each  of  the  owners,  and  the  number  of  a< 
price  per  acre  asked  for  the  holdings  of  each,  and  also  two  copies  of  contra 
the  teiTus  of  which  we  offered  the  said  lauds  to  the  United  States. 

We  endeavor  to  comply  with  the  request  of  your  letter  so  far  as  we  c 
without  an  actual  accurate  survey  and  platting  of  the  lauds.    We  hold 
tracts  signed  by  all  the  owners  except  a  few  small  holders.    We  have  an  ol 
the  Sisters  of  Ciiarity  at  Los  Angeles  of  their  5  acres  in  pueblo  lot  222,  at 
price  than  the  amount  indicated  in  the  statement,  but  we  are  satisfied  we  a 
the  laud  for  the  sum  named.     If  not,  of  course  we  will  secure  the  land  wil 
creasing  the  amount  of  our  bid  to  tlie  Government.     The  same  remark  wi 
to  the  owner  of  2  acres  in  the  same  pueblo  lot,  G.  B.  McConnelly.     He  has 
here  who  offers  the  land  at  the  price  named  in  the  statement,  but  we  hope 
it  for  a  little  less.    Mr.  McConnelly  lives  in  Vermillion,  Ohio,  and  we  have  : 
communication  with  him  up  to  this  time. 

We  have  a  contract  from  A.  R.  Higgins  for  pueblo  lot  238.    A  part  of  this 
sold  by  him,  but  he  assures  us  he  can  secure  a  conveyance  to  the  GoYermD 
all  the  owners.    They  are  all  small  holders. 
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• 

Pueblo  lot  240,  20  acres,  at  $300 $6,000 

Name  of  owner :  T.  W4*amplemeir,  Berkeley,  Cal, 
Pueblo  lot  220,  40  acres,  at  $150 6,0t0 

Name  of  owners :  Crippen  &,  Jenuings,  San  Diego,  Cal. 
Pueblo  lot  241,  20  acres,  at$175 3,50D 

Name  of  owner :  J.  A.  Allison,  San  Diego,  Cal. 
Pueblo  lot  242,  20  acres,  at  $175 3,500 

Name  of  owner:  J.  A.  Allison,  San  Diego,  Cal. 
Pui&blolot238,  20  acres,  at$250 .• 5,000 

Name  of  owner:  A.  £.  Higgens,  San  Diego,  Cal. 
Pueblo  lot  239,  20  acres,  at  $200 • f 4,000 

Name  of  owners:  G.  W.  Hardacre  and  heirs  J.  W.  Robinson,  Mrs.  A. 
High,  and  G.  A.  Stevens,  San  Diego,  Cal. 

Total 228,5© 

Surplus  for  contingent  expenses  to  perfect  sales 1,435 

Grand  total  as  per  bid ^ 230,000 

Jamss  Gillmore, 
George  AV.  Uakdacrs. 


San  Dieoo,  April  37, 1891. 

I  hereby  agree  to  sell  to  the  United  States  of  America,  for  a  military  post  and  har- 
bor defenses,  the  following-described  tract  and  parcel  of  laud  situated  intheoitjof 

San  Diego,  county  of  San  Diego,  State  of  California,  for  the  sum  of  $— ,  and 

hereby  constitute  and  appoint  James  Gillmore  and  Geo.  W.  Hardacre  my  sole  aReots 
to  otter  said  lands  to  the  United  States  for  said  purpose,  in  conformity  withRcaled 
proposals  for  bids  made  by  A.  S.  Kimball,  cmartermast^r,  U.  S.  Army,  said  bids  to  be 

opened  May  12,  1891,  and  agree  to  pay  saia  Gillmore  and  Hardacre  per  c«nt 

commission  on  purchase  price  as  such  agents  when  said  land  is  accepted  ana  paid  for 
by  the  United  States. 


BBIEF  WITS  ACCOMPAKTIKG  SKETCH. 

PROPOSED   MILITABT  POST  AND   HABBOB  DEFENSES  AT  SAN  DIEOO) 

OAL. 

By  an  act  of  Congress  approved  February  24, 1891,  it  was  provided,  vi^ 

• 

That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  caa^ 
an  examination  to  be  made  for  a  suitable  site  for  a  military  post  and  harbor  defentf^ 
at  ur  near  the  city  of  San  Diego,  in  the  State  of  California,  and  to  report  to  Congr^ 

iiarticular  description  of  the  land  required  for  such  purposes  and  the  amount  * 
1...  n<\v  for  which  the  owners  of  such  land  wiU  convey  the  same  to  the  United  Stat-^ 
for  tlio  purposes  aforesaid.  He  shaU  further  repqrt  what  in  his  opinion  is  the  val'^ 
of  such  land,  and  if  the  price  asked  for  the  same  is  reasonable. 

To  carry  out  this  act  a  board  of  officers  consisting  of  Brig.-GeJ 
McCook,  Col.  Mendell,  engineers,  and  Maj.  Kimball,  quartermaster  (•- 
O.  53,  Par.  3,  H.  Q.  A.,  A.  G.  O.,  March  9, 1891),  convened  at  San  Die^ 
April  31, 1891,  and  proceeded  to  make  tbe  necessary  examination.  Pr^ 
])08als  having  beeh  invited  from  land-owners  in  the  vicinity  for  sucr 
lands  as  might  be  suitable  for  the  purposes  indicated,  eleven  bids  wet: 
received,  and  the  same  were  opened  May  12, 1891,  in  the  presence  c 
the  bidders,  and  Wter  all  the  sites  offered  were  visited  and  personall 
inspected  by  the  board.  The  following  in  brief  are  their  report,  concl* 
sions,  and  recommendations: 

HARBOR  DEFENSES. 

The  board  first  inspected  the  (xoverument  land  in  San  Diego  Harhc 
at  f'oiut  Loma  and  La  Playa,  where  the  board  could  find  no  suitab^ 
location  for  a  garrison  of  the  size  contemplated,  but  are  of  opinion  th^ 
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viitable  available  ground  for  the  construction  of  batteries  wbicb 
I  part  of  the  harbor  defenses  at  Point  Loma  and  BaUast  Point, 
Groverumeut  land  and  on  the  west  side  of  the  entrance  to  San 
arbor,  and  separated  hf  about  1  mile.  They  deem  it  fnrtlier 
^<i  to  occupy  with  batteries  two  points  on  the  eastern  side  of  the 
"cance,  one  on  the  west  end  of  North  Island  and  the  other  on 
tiHula  separating  the  harbor  from  the  ocean,  at  a  point  7  miles 
^t  of  Point  Loma  in  a  straight  line,  and  3  miles  by  way  of  the 
om  the  proposed  site  of  the  battery  on  North  Island.  The  area 
required  for  the  North  Island  battery  is  38.56  acres,  which  the 
acommend  be  acquired  by  condemnation  proceedings,  inasmuch 
iiigine^r's  Department,  which  recjuires  the  balance  of  the  point 
ion  (18.85  acres)  for  purposes  of  harbor  improvement,  is  about 
ire  it  by  the  same  process.  The  land  in  question  is  shown  on 
mipanyingplat  in  yellow. 

and  required  at  the  second  ])oint  on  the  east  side  is  about  60 
^hich  is  offered  for  $200  per  acre  and  is  shown  on  plat  No.  8  of 
3  marked  in  red. 

THE  BflLITARY  POST. 

ites  offered  for  a  military  post  and  the  opinions  of  the  Board 
are  as  follows,  their  location  being  shown  on  the  plat  by  black 
3n  red  ground: 

By  the  San  Diego  Land  and  Town  Company,  1,000  acres,  more 
of  the  west  of  Otay  Ranch,  14  miles  southeast  of  San  Diego, 

east  of  San  Diego  Bay  and  6  from  the  ocean,  at  9150  per  acre. 
ird  find  this  site  conspicuously  unsuitable  on  account  of  the  re- 
s  from  the  points  of  defense. 

By  the  San  Diego  Land  and  Town  Company,  757  acres,  more 
of  the  Chnla  Vista  tract  of  National  Eanch,  8^  miles  from  the 
\  section  of  San  Diego  and  one-half  mile  from  tiie  bay,  at  $300 
B.  The  Board  find  this  tract  favorable  in  tox)ography,  well 
,  on  line  of  communication,  and  surrounded  by  a  cultivated 
rhood,  and  if  the  defenses  of  the  harbor  were  not  an  important 
these  advantages  might  warrant  favorable  consideration.  But 
ite  is  about  15  miles  from  each  of  the  important  batteries  and  4 
1  the  nearest,  this  disadvantage  is,  in  its  opinion,  fatal. 

By  A.  Klauber,  1,455  acres,  more  or  less,  or  as  much  thereof 
be  desired^  being  part  of  lot  13  of  the  partition  of  the  E;ancho 
,  5  miles  east  of  San  Diego,  at  $75  per  acre.  The  Board  find 
;t  inconvenieptly  situat-ed,  with  unfavorable  topography. 

By  Joseph  A.  Allison,  trustee,  7,340  acres,  in  five  separate 
T  so  much  thereof  as  may  be  desired,  of  the  estate  of  Eobert 

situated  6  miles  east  of  San  Diego,  in  ranges  1  and  2  west, 
ps  15  and  16  south,  at  an  average  of  about  $46  per  acre.    These 
rd  reject  for  the  same  reasons  as  No.  3. 
.  By  the  Point  Loma  Land,  Loan,  and  Town  Company,  320 

$150,  and  400  acres  at  $100,  of  Pueblo  lands  145, 192, 193, 196, 
,  situated  about  1  mile  north  of  the  Point  Loma  Reservation, 
rd  find  this  land  unsuitable,  for  the  same  reasons  as  Nos.  3  and  4. 

By  the  Coronado  Beach  Company,  600  acres  of  the  tract  known 
lado  Heights,  located  on  a  long  strip  of  the  peninsula,  at  its 
1  or  upper  end,  2 J  miles  from  the  Mexican  boundary  line.    To 

the  Board  find  the  same  objections  as  to  the  Chula  Vista  tract, 

By  the  Los  Angeles,  San  Diego  and  Yuma  Bailway  Company, 
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block  77  of  the  tract  known  as  Ocean  Beach,  area  not  stated,  bt 
mated  at  about  5  acres,  as  a  donation,  provided  the  United  State 
establish  a  post  on  its  reservation  of  Point  Loma.    This  the 
jects  avS  inconveniently  situated,  with  unfavorable  topography. 

No.  8.  By  the  Coronado  Beach  Company,  60  acres,  more  or  1( 
point  on  the  {peninsula  known  as  the  Brickyard,  about  7  miles 
Point  Loma,  at  $200  per  acre.  The  Board  finds  this  site  suited 
location  of  a  battery,  as  above  mentioned,  but  too  small  and  too 
a  military  post. 

Ko.  9.  By  the  Coronado  Beach  Company,  640  acres,  more  or  k 
a  price  to  be  fixed  by  a  commission  appointed  by  the  President 
United  States,  situated  on  North  Island.    The  objection  to  thisl 
in  the  opinion  of  the  Board,  is  that  it  is  not  on  the  mainland  and] 
be  reached  directly  only  by  ferry;  a  serious  objection  in  the  eyentj 
sudden  requirement  for  the  troops.    Further,  while  adjacent  to  tl 
posed  North  Island  battery,  it  is  7  or  8  miles  from  the  proposed 
at  the  Brickyard  (No.  6),  and  is  separated  from  the  principal  pi 
batteries  on  the  reservation  by  the  width  of  the  harbor. 

No.  10.  By  the  Pacific  Beach  Company,  600  acres  at  a  point 
as  Pacific  Beach,  lying  on  the  shore  of  the  Pacific  Ocean,  about  9 1 
northwest  of  San  Diego,  at  tl25  per  acre.    Found  unsuitable 
Board  on  account  of  its  remoteness. 

No.  11.  By  James  Gilmore  and  George  W.  Hardacre,  1,030 
tracts  of  810, 160,  and  60,  the  same  being  Pueblo  lots  of  the  city 
Diego,  situated  at  the  north  end  of  the  bay  of  San  Diego,  wit 
miles  of  the  business  center  of  the  city  and  2  mOes  from  the  resei 
at  various  prices,  the  first  tract,  of  810  acres,  aggregating  $1 
The  Board  find  that  this  tract  has  the  advantages  of  proximity 
principal  batteries  on  the  reservation,  is  near  the  railroad,  withi 
venient  distance  of  San  Diego,  and  is  on  the  mainland.    Tbe  to| 
phy  is  varied  and  lends  itself  to  the  diflferent  requirements  of 
post,  with  ground  suitable  lor  gardens,  for  maneuvers,  target  i 
and  advantageous  position  for  quarters.    The  facility  for  draii 
good,  and  connection  can  be  conveniently  made  with  the  dtyi 
8upi)ly.    The  tract  is  owned  by  many  individuals,  all  of  whom] 
agreed  to  sell  their  several  holdings  to  the  United  States. 

The  price  of  the  land,  in  the  opinion  of  the  Board,  is  reasoni 
it  has  been  examined  oy  the  Major-General  Commanding  the 
who  has  expre-ssed  a  most  favorable  opinion  of  the  land,  its  sit 
and  adaptability  for  military  purposes.    The  Board  therefore 
mends  the  purchase  of  this  land  for  the  purpose  of  locating  th( 
military  post. 

In  submitting  the  proceedings  of  the  Board,  the  Major-Genenll 
manding  the  Army  remarks:  ' 

I  concur  folly  in  the  opinion  of  the  Board  in  the  within  report  in  re8pw|j 
neceBfiities  of  the  defense  of  San  Diego  Harbor,  namely,  that  a  battery  ^ 
located  on  BaUast  Point,  one  on  the  west  end  or  North  Island,  one  on  ?om 
and  one  at  what  is  known  as   the  Brickyard,  about  7  miles  south  of  PointJ 
There  should  also  be  provided,  in  my  judgment,  at  or  very  near  each  ooei 
points,  snitable  ground  for  a  smaU  post  to  be  occupied  by  the  artillery  fftf" 
those  batteries.    No  one  point  can  oe  regarded  as  a  suitable  location  v>t 
garrisons. 

As  a  site  for  a  large  post  to  be  garrisoned  by  troops  of  all  arms,  the  most 
in  the  vicinity  of  San  Dicjio  is,  in  my  .iudjouent,  that  selected  by  the  Board  c« 
Hardacre  Tract.     But,  as  before  remarked,  that  site  would  not  be  a  conver'^ 
tion  for  the  artillery  troops  required  to  man  the  several  batteries  above  nK 
It  would,  on  the  contrary,  be  an  exceUent  location  for  the  nnclens  of  tf 
Infantry^  cavalry,  and  field  artillery. 


REPORT 


EOTRICAL  COMMISSION 


CONSIDER  THE  LOCATION,  ARRANGEMENT,  AND 
OPERATION  OF  ELECTRIC  WIRES  IN  THE 
DISTRICT  OF  COLUMBIA. 


MESSAGE 

FROM  THS 

=IESIDENT  OF  THE  UNITED  STATES, 

TUAN8M1TTING 

A  repiyrt  of  the  Electrical  Commvtsion  of  the  Dutrict  of  Columbia. 


Oaky  5, 1892. — Referred  to  the  Committee  on  the  District  of  Columbia  and  ordered 

to  be  printed. 


e  Senate  and  Hotise  of  RepreHentMives: 

transmit  herewith  the  report  of  the  board  appointed  by  me  under 

«iuse  in  the  District  of  Columbia  ai>propriation  act  approved  August 

^^IM),  "to   consider   the   location,  arrau<?ement,  and  operation  of 

trie  wires  in. the  District  of  Columbia,"  etc.,  to  which  the  attention 

Congress  is  respectfully  invited. 

Benj.  Harbison. 
i:xKcuTiTB  Mansion, 

December  23, 189U 
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iHliPORTOr  THE  ELECTRICAL  COMMISSION  TO  THE  PRESIDENT  OF  THE 

UNITED  STATES. 


'He  President  : 


October  26, 1891, 


Acting  upon  your  instructions  under  provisions  of  the  District  ap- 
propriation act  approved  August  6, 1890  (U.  S.  Stat,  at  L.,  vol.  2(5,  p.  304, 
!par.  3),  which  authorizes  the  President  of  the  United  States  to  appoint 
a  board  consisting  of  three  persons  to  consider  the  location,  arrange- 
ment, and  operation  of  electric  wires  in  the  District  of  Columbia,  and  to 
'report  to  the  President  not  later  than  December  1, 1891,  the  members 
|of  the  Board  met  in  the  city  of  Washington  and  duly  organized  on  Jan- 
nary  5, 1891.  Our  conclusions^  together  with  a  general  plan,  estimates 
of  cost,  rules,  and  regulations,  with  other  data  bearing  upon  the  ques- 
[tions  involved,  are  herewith  respectfully  submitted.  , 

That  the  conclusions  arrived  at  may  be  fully  comprehende<l,  it  is 
Iproper  to  briefly  outline  our  investigations  and  the  characteristic  fea- 
tures of  conduits  and  approved  electrical  appliances  so  far  as  they  re- 
I  late  to  public  service.    In  these  investigations  we  were  materially  aided 
Iby  the  District  Commissioners,  the  engineering  department  of  the 
District,  and  the  District  electrician,  all  of  whom  were  unsparing  in 
{their  efibrts  to  furnish  us  with  local  data  bearing  upon  the  subjects  of 
oar  investigations.    We  also  availed  ourselves  of  the  very  valuable  in- 
formation contained  in  the  published  report  of  1889  by  Maj.  Cliarles  W. 
Baymond,  Engineer  Commissioner  of  the  District  of  Columbia,  together 
with  other  data  kindly  placed  at  our  disposal  by  Maj.  Eaymond,  which  he 
[had  collected  since  the  publication  of  his  report.    In  view  of  the  strong 
.protests  made  in  1889  by  the  Western  Union  Telegraph  Company  and  the 
ItTnited  States  Electric  Lighting  companies  against  the  enforcement  of 
iderground  wiring  and  the  developments  in  electrical  science  since  that 
[pmod,  the  Board  addressed  letters  to  the  managers  of  these  cor])orations 
[for  information  as  to  the  status  of  their  electrical  plant  in  the  District, 
and  their  present  views  as  to  the  feasibility  of  underground  wiring. 
|This  correspondence  is  appended  to  our  report.    Its  perusal  will  be 
round  of  interest.     The  tlnited  States  Electric  Lighting  Company, 
[from  being  a  strenuous  opponent,  has  become  a  strong  advocate  of  un- 
Iderground  wiring.    The  Postal  Telegraph  Company,  whilst  evidently 
Idisliking  to  incur  the  expenditure,  confesses,  through  its  managers,  that 
[the  service  is  as  good  and  the  interruptions  in  consequence  of  storms 
id  other  accidents  are  decidedly  less  than  overhead.    This  company, 
lit  will  be  observed,  upon  perusal  of  the  testimony  of  its  manager,  idr, 
|[W.  EL  Allen,  has  had  1^  miles  of  its  main  circuit  underground  in  Wash- 
m  for  over  six  years  and,  therefore,  speaks  from  actual  experience, 
le  Western  Union  Company  stands  alone  in  its  persistent  opi^osition 
|la  underground  wires  in  the  District.    Its  managers  still  use  the  old 
irguments  that  electric  induction,  consequent  upon  underground  work, 
fill  tend  to  materially  decrease  the  speed  of  transmission  where  the 
^tiplex  system  of  telegraphy  is  used,  as  is  the  case  with  them,  and 
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thus  either  increase  the  tariff  on  messages  or  force  them  to  discontiniK 
many  of  their  branch  offices  in  Washington  and  possibly  establish  theii 
main  lines  and  offices  jnst  outside  the  city.  In  other  words,  the  tele 
graph  company  may  run  its  main  lines  around  the  cities.  The  manage 
ment  further  argues  that  if  overhead  wires  are  a  nuisance  in  Washing 
ton,  why  not  in  Alexandria  and  every  other  small  town,  thus  leading  t< 
the  inference  that  underground  service  must  either  be  general  or  no 
at  aU. 

Wishing  to  consider  all  the  conditions  relating  to  subway  servici 
with  fairness,  the  Board  proceeded  at  once  to  make  investigations  intx 
all  the  features  of  public  electrical  service,  both  at  home  and  abroad 
and^  with  this  in  view,  made  personal  investigations  in  leading  cities  o 
the  country,  where  extensive  experiments  had  been  tried  and  tested  fo 
a  sufficient  number  of  years  to  justify  reasonable  conclusions.  We  find 
as  will  be  seen  by  ajipended  correspondence  with  the  authorities  o 
Kew  York,  Chicago,  Brooklyn,  Philadelphia,  and  London,  that  tele 
graph  wires  operating  duplex,  quadruplex,  and  other  devices  of  signal 
ing  are,  and  have  been  for  many  years,  operated  successfully  with  wire 
of  the  main  circuits  in  their  passage  through  cities  laid  undergroonc 

The  letter  of  Mr.  W.  H.  Preece,  the  electrician  of  the  postal  depari 
ment  of  Great  Britain,  who  has  often  been  quoted  from  his  genen 
reference  to  induction  retardation  as  an  authority  by  the  telegrap 
companies,  clearly  refutes  all  the  Western  Union  Telegraph  Company 
objections  from  an  electrical  standpoint.  Mr,  Preece  says:  <*Oneto 
miles  of  main  circuit  placed  underground  in  entering  or  passing  throng 
a  city  would  have  no  practical  effect  whatever  m  operating  a  single  c 
quadruplex  circuit ;  nearly  all  our  circuits  entering  London  have  froi 
5  to  10  miles  underground.'^ 

The  importance  of  acquiring  a  safer  and  more  permanent  systei 
than  that  secured  by  overhead  wiring  in  cities  becomes  evident  whe 
we  refer  to  the  havoc  of  recent  storms,  especially  that  of  last  sprinj 
when  we  are  informed  nearly  every  line  of  poles  and  a  large  portion  < 
the  wires  in  the  District  were  broken  and  literally  shattered  to  piece 
cutting  off  nearly  all  telegraphic  and  telephonic  communication  withi 
and  without.  In  addition  to  this,  nearly  if  not  every  wire  of  the  fir 
alarm  and  police-signal  system  was  broken  and  the  electric  lights  of  tl 
city  were  cut  out.  Aside  from  the  general  commercial  loss  and  incoi 
venience,  a  large  amout  of  indirect  damage  was  occasioned  bytl 
broken  poles  and  falling  wires.  This  was  not  simply  confined  to  the  Di 
trict  of  Columbia,  but  extended  to  other  cities  all  along  the  coas 
notably  New  York.  Had  the  wires  been  underground  no  such  hav< 
could  have  been  created.  • 

Leaving  out  of  question  all  the  other  wires,  it  seems  as  if  the  telegrai 
lines,  which  are  national  carriers  of  messages,  should  be  made  as  r 
liable  in  their  service  as  the  railways  are  in  theirs,  and  in  view  of  tl 
public  franchise  which  they  enjoy  the  service  of  these  compani 
should  be  made  as  good  as  reasonable  requirements  can  make  them. 

To  satisfy  ourselves  that  the  requirement  of  plaeing  their  wir 
underground  in  the  District  will  not  add  to  what  might  seem  an  unfs 
increase  of  burden  upon  the  telegraph  and  other  electrical  companies,  i 
have  taken  occasion  to  ascertain  what  these  various  corporations  co 
tribute  toward  the  maintenance  of  the  public  thoroughfares  and  oth 
improvements  of  the  District  which  they  use  in  common  with  other  ta 
payers.  We,  therefore,  applied  to  the  District  assessor,  Mr.  Trimbl 
for  information  upon  the  subject.  His  statement,  which  embraces  s 
the  corporations  using  the  public  streets  under  various  franchises,  w 
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be  found  in  tlie  Appendix.  It  will  be  noticed  that  the  aggregate  annual 
tax  of  the  Western  Union  Company  upon  its  businesi^  and  property  for 
1890  is  $352.  The  Postal  Telegraph  Company  (doubtless  through  mis- 
take] does  not  appear  on  the  tax  books  at  all,  whilst  the  United  States 
Electric  Lighting  Company  pays  $225  in  all,  or  a  trifle  over  the  receipts 
upon  one  and  one-half  arc  light.  The  aggregate  annual  tax  for  1890  of 
all  the  telegraph,  electric-lighting,  and  telephone  companies  of  the  Dis- 
trict is  $1,057.50. 

These  facts  need  no  comment.  The  maintenance  of  overhead  wires 
in  defiance  of  public  requirements  under  such  circumstances  places  the 
responsibility  of  failure  upon  the  Government.  Whilst  the  suggestion 
of  M^j.  Raymond  to  impose  a  high  tax  upon  each  pole  maintained,  if 
carried  out  might  have  a  tendency  to  induce  comphance,  it  would  at 
the  same  time  be  a  humiliating  confession  that  the  Western  Union 
Company,  though  deriving  its  power  from,  is  more  potent  than  the 
United  States  Government.  These  methods  of  conciliatory  coaxing 
have  proved  vain  in  New  York,  Chicago,  and  Brooklyn,  and  only  the 
summary  exercise  of  power  by  actual  removal  with  the  ax  has  suc- 
ceeded. 

The  Board  having,  after  due  investigation,  concluded  that  under- 
groand  wiring  in  the  city  is  practicable  from  a  mechanical  and  elec- 
trical standpoint,*  proceeded  to  ascertain  the  nature  of  the  obstacles 
encountered,  how  to  overcome  them,  and  to  determine  which  of  the 
varied  systems  of  construction  already  tried  are  best  suited  to  the 
wants  of  the  District  of  Columbia,  and  whether  public  interests  will 
best  be  served  under  private  or  public  ownership.  To  determine  the 
best  system  and  method  of  construction  it  is  first  necessary  to  compare 
the  relative  surface  and  underground  (condition  of  the  thoroughfares  of 
Washington  and  other  cities.  Cities  like  New  York  and  Chicago,  which 
are  literally  filled  with  unsystematic  masses  of  every  conceivable  kind 
of  pipes  and  mechanism  for  gas,  water,  steam  heat,  power  distribution, 
and  where  gas  pipes,  either  through  poor  construction  originally  or  bad 
connections  and  disturbances  from  innumerable  sources,  are  full  of  leaks, 
require  &r  different  treatment  from  such  a  city  as  this  which  ha«  been 
under  systematic  control  during  the  greater  part  of  the  time  since  its 
conception. 

The  majority  of  the  conduits  for  wires  in  New  York  have,  of  neces- 
«ty,  been  wrought-iron  pipes,  iron  cement-lined  pipes,  or  cast-iron 
ducts.  The  extent,  difficulties,  and  nature  of  these  varied  systems  are 
lucidly  outlined  by  Mr.  Maver,  the  subway  company's  electrician,  in 
his  article  recently  read  before  the  American  Institute  of  Electrical 
Enj^neers,  reproduced  in  this  report. 

One  of  the  main  difficulties  encountered  is  that  of  the  entrance  of  gas 
into  the  conduits,  its  collection  at  the  manholes,  and  explosion,  when 
mixed  with  air,  by  the  accidental  sparking  of  wires  caused  by  broken 
circuits  or  leakage,,  or  contact  with  flame  froni  matches  or  lighted 
cig:ar8  by  negligent  employes.  These  explosions  have  frequently  re- 
sulted in  loss  of  life,  besides  damaging  the  conduit.  There  are  several 
methods  of  prevention  suggested  and  practiced.  In  New  York  air  is 
forced  into  the  conduits  under  pressure,  thus  excluding  the  gas  from 
«utry.  In  other  cities,  notably  Philadelphia,  manholes  are  ventilated 
by  connecting  them  with  the  hollow  posts  of  electric  arc  lamps  and 
perforating  the  upper  ends.  The  suction  of  gas  by  pumping  from  the 
conduits  is  another  method  strongly  advocated.  In  opposition  to  this 
^  the  very  reasonable  theory  that  such  suction  will  only  increase  the 
^  of  inflow.    In  Washing;ton,  unlikeNew  York^  andother  cities,  theie 
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« 

is  very  little  gas  leakage,  owing,  doubtless,  to  better  control  of  such 
work  by  the  administration.  Too  much  care  can  not  be  taken,  not  only 
in  the  proper  laying  of  the  gas  mains,  but  also  of  the  house  connections, 
which,  in  view  of  the  utter  lack  of  system  in  such  work  in  New  York 
City^  and  the  interference  and  displacement  of  pipes  by  the  numerous 
parties  who  operate  under  the  jstreets  independently  of  one  another, 
doubtless  cause  much  of  the  leakage  encountered  there.  In  all  these 
cases  there  is  strong  ground  for  belief  in  our  minds  that  where  gas  is 
encountered  to  any  extent  the  ultimate  remedy  will  have  to  be  applied 
at  the  gas  trench  rather  than  the  conduit.  ; 

THE  ELECTRICAL  PROBLEMS. 

Electrically  speaking,  it  has  been  demonstrated  that  electric-light 
wires  can  be  laid  side  by  side  with  telephone  or  telegraph  wires,  each 
being  insulated,  without  materially  interfering  with  the  pnictical  opera- 
tion of  either  oi  the  latter,  the  only  requisite  in  each  case  being  that 
the  insulation  be  properly  protected  and  that  in  the  case  of  the  tele- 
phone wire  the  latter  shall  be  in  metallic  circuit  to  overcome  the  effects 
of  current  induction.  The  reports  of  David  R.  Walker,  chief  of  the 
electrical  bureau  of  Philadelphia,  clearly  show  that  with  proper  care 
close  proximity  of  telephone  and  telegraph  wires  with  electric-light 
wires  of  high  potential  will  not  impair  the  operation  of  either;  and  as 
an  instance  we  cite  a  lead-incased  telephone  wire  in  metallic  circuit  for 
a  distance  of  3  miles  in  the  same  duct  and  directly  adjoining  a  lead- 
incased  electric-light  wire  having  a  voltage  of  3,001)  volts  wliich  has 
been  in  successful  operation  upon  Broad  street,  Phihidelphia,  ever  since 
1886,  and  is  still  in  use  and  in  good  condition.  In  this  same  duct, 
within  a  creosoted  conduit,  four  other  wires  are  being  used  for  tele- 
graphic purposes.  In  the  city  conduit  system  of  Philadelpliia  we  are 
assured  by  Mr.  Sager,  manager  of  the  electric  department,  that  the 
electric-light  and  telegraph  wires  arc  usually  laid  in  (uljoining  du(^s, 
the  cables  being  but  3^  inches  apart.  Such  is  also  the  ca^e  in  Chicago, 
as  reported  by  the  city  electrician,  Mr.  J.  P.  Barrett,  of  that  city.  The 
only  precaution  that  seems  to  be  requisite  in  placing  high  and  low 
potential  cables  near  each  other  is  that  the  outer  casing  of  the  cables 
should  be  grounded  at  every  manhole  to  prevent  accident. 

If,  as  has  been  shown,  a  telephone  and  electric-light  wire  having  *» 
high  potential  current  can  be  safely  laid  side  by  side  in  the  same  duct^ 
it  is  evident  that,  with  reasonable  care  by  the  use  of  separate  or  double^ 
chambered  manholes  for  distribution,  a  system  of  conduits  with  sepa- 
rate distinct  ducts  for  different  potential  cables  can  be  regarded  9» 
practicable. 

METHODS  OF  UNDERGROUND  WIRING. 

The  most  important  problem  to  be  solved  from  the  standard  o^ 
municipal  economy  is  embodied  in  the  question.  Shall  the  underground 
wiring  be  effected  through  open  subways,  solid  insulated  conductors-^ 
or  a  system  of  closely  insulated  or  mechanically  protected  ducts!  Th^ 
popular  notion,  and  unquestionably  the  ideal  method,  would  be  througtP 
an  open  subway,  so  constructed  as  to  admit  ready  access  to  the  wire^ 
or  cables  at  all  points  and  obviate  the  necessity  of  subsequent  cnttin^ 
open  of  streets.  Open  subwiiys,  to  moot  these  requirements,  should  ol>^ 
viously  be  made  large  enough  to  contain  the  water,  gas,  and  sewer  pipet^ 
for  public  and  private  service  of  the  city.    Even  then,  unless  con-' 
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racted  upon  each  side  of  the  street  under  the  sidewalks  or  parking 
eas,  the  streets  would  still  require  to  be  cut  open  for  the  purposes  ot 
^use  connections.  This,  therefore,  necessitates  either  separate  sub- 
ays  on  each  side  of  the  street  inside  of  the  curb  lines,  or  a  central 
ibway  sufficiently  deep  for  sewer  service  combined  with  a  conduit  sys- 
im  of  connections  to  the  buildings  on  each  side  of  the  streets  through 
hich  water,  gas,  and  electric  service  pipes  and  wires  can  be  extendi. 
In  either  of  these  methods,  in  order  to  make  wires  accessible  for 
»dy  repairs  or  connections,  it  would  be  necessary  to  provide  sufficient 
)om  on  each  side  of  the  vertical  row  of  cables  to  admit  of  passage  be- 
ween  them.  The  impracticability  of  massing  cables  within  conduits 
n  the  popular  supposed  idea,  can  readily  be  noted  by  a  glance  at  the 
Ian  of  the  proposed  subway  for  the  city  of  Toronto.  We  refer  to  this 
peeial  plan  because  it  illustrates  the  too  common  error  that  a  subway, 
ecause  large  euough  to  walk  through,  will  furnish  ready  access  to 
verything  within  it.  By  observing  this  plan  it  will  be  noted  that 
rfaile  the  few  exterior  cables  nearest  the  inner  space  could  be  reached 
D  an  emergency,  aU  the  rest  would  be  inaccessible,  and  could  not  be 
eacUed  either  for  connections  or  repairs  without  removal.  The  diffi- 
»lty  of  removal  of  any  number  of  cables  can  only  be  appre<;iated  when 
t  is  considered  that,  first,  they  would  each  have  to  be  disconnex^ted  at 
lie  manholes;  second,  in  view  of  the  fact  that  each  cable,  even  with  a 
listance  of  only  300  feet  between  manholes,  would  weigh  one-half  ton 
»  more,  their  removal  would  involve  tedious  labor,  and  their  close 
proximity  to  one  another  would  likely  materially  damage  them  from 
Gr^uent  rough  handling  and  frictional  contact;  third,  if  all  bunched 
together,  high  and  low  potential  wires  indiscriminately,  the  possible 
destraction  at  any  time  of  all  cables  by  short  circuiting  with  a  single 
DQe,  in  consequence  of  a  break  or  leak,  would  be  too  great  to  warrant 
soch  risk.  The  pipe  connections  for  water,  gas,  and  other  purposes 
from  the  mains  to  each  side  of  the  street  would  still  further  complicate 
&e  construction  with  a  network  of  pipe  lines  across  the  line  of  the 
conduit.  Aside  from  these  reasons  the  purpose  of  a  subway  in  the 
ease  of  Toronto,  as  of  other  cities  in  which  similar  plans  have  been 
propased,  would  not  be  effected,  as  the  sewer,  gas,  and  water  connec- 
tious  from  the  central  subway  to  the  buildings  on  each  side  would  still 
have  to  be  provided  for,  and,  unless  constructed  upon  each  side  of  the 
street  under  sidewalks^  or  connected  every  25  feet  or  thereabouts  for 
boose  connection  with  conduits  specially  arranged  for  the  admission 
or  removal  of  wires  and  pipes,  the  streets  would  still  be  subject  to  the 
periodical  ox)erations  of  the  trench-digger. 

A  subway  system  in  the  center  of  the  streets  to  obviate  the  necessity 
of  opening  them  for  water,  gas,  sewer,  and  other  connections  must  neces- 
sarily be  deep-enough  for  sewer  service,  and  have  ample  capacity  for  all 
water,  gas,  and  other  pipie  mains  for  public  and  private  service ;  it  must 
provide  ample  room  for  placing  within  it  all  kinds  of  electric  wires  and 
cables  substantially  in  a  manner  to  be  both  safe  and  always  accessible 
for  connection,  repair,  or  removal.  Finally,  it  must  have  a  system  of 
cross  conduits  for  house  service  through  which  pipes  and  wires  can  be 
"ecurely  laid  ftt)m  the  mains- within  the  subway  to  the  buildings  on 
each  side  of  the  street;,  such  cross  or  connecting  conduits  must  be  suf- 
ficiently large  to  admit  of  separate  entrance  for  repairs  or  renewal.  A 
sobway  of  this  kind  with  its  tributary  conduits  would  not  only  be  ex- 
tremely expensive  of  itself,  ranging  in  cost  from  $175,000  to  $250,000 
^r  mile  according  to  width  of  street  and  other  local  conditions,  but  its 
x^ostmction  would,  in  addition,  involve  not  only  the  taking  up  anddis- 


to 


ELECTRIC   WIRES   IN  THE   DISTRICT  OP   COLUMBU.  13 

then  once  laid,  need  little  or  no  attention  in  the  fatore.  The  Edison 
incandescent  system,  as  deYelox)ed  in  the  United  States,  is  constmcted 
Dpon  this  basis. 

The  Ferranti  and  Brooks  systems  are  also  typical  of  this  nature  of 
construction.  They  are  specially  applicable  to  the  economical  trans- 
mission of  electric  currents  of  high  potentials  for  light  or  power  from' 
distant  sources,  and  where  cheap,  abundant  water  power  is  available, 
or  where,  in  view  of  excessive  cost,  grpunds  for  i)ower  plant  can  be 
acquire  sufficiently  cheaper  on  the  outskirts  than  within  the  central 
part  of  a  city,  as  is  the  case  in  London.  These  systems  may,  therefore, 
ultimately  prove  of  vast  advantage  to  this  District  in  the  future  should 
the  power  of  the  upper  Potomac  Falls  be  utilized.  As  they  involve  a 
separate,  distinctive  construction,  they  are  inapplicable  to  the  general 
anderground  wiring  for  telephone,  telegraph,  and  other  service! 

We  are,  therefore,  brought  to  a  consideration  of  the  conduit  duct 
system  which  admits  of  drawing  in  and  taking  out  wires  and  cables  as 
circumstances  require.    This  is  unquestioi;^ably  the  cheapest  and  most 
practicable  system  thus  fai-  developed,  all  things  considered,  for  general 
municipal  wiring  purposes.    In  view  of  this  fact  it  has  been  developed 
in  every  conceivable  Ibrul  to  meet  the  varied  conditions  of  service  and 
limitations  of  outlay.    Thus,  in  New  York  City,  owing  to  exposure,  to 
rough  handling,  and  the  interminable  number  and  kind  of  materials 
found  underground,  scarcely  any  kind  of  conduit  short  of  iron  could 
be  used.    The  same,  to  a  limited  extent,  is  the  case  in  a  part  of  Chicago. 
In  Brooklyn  and  Philadelphia  creosoted  wooden  ducts  are  extensively 
used  with  a  high  degree  of  success.    Experiments  in  Baltimore  and 
Washington  have  developed  a  practical  conduit  system  in  the  shape  of 
rectangular  sections  of  glazed  vitrified  clay,  partitioned  oil'  into  sepa- 
rate distinct  chaml^ers.    It  is  under  what  is  known  as  the  Lynch  and 
Lake  patents,  illustrations  of  which  accompany  this  report.    Both  the 
telephone  and  electric  light  companies  use  it  in  their  construction  to 
the  exclusion  of  aU  other  kinds.    The  reasons  for  its  adoption  by  the 
electric-light  company  are  given  in  Mr.  Benshaw's  communications 
relating  to  the  United  States  Electric  Light  Company's  system.    There 
are  numerous  other  systems  possessing  merit,  some  of  which  are  fully 
illustrated  and  referred  to  elsewhere  in  this  report.    The  simplicity  of 
the  clay  conduit,  the  durability  of  its  material,  and  special  applicability 
U>  the  service  in  Washington,  in  view  of  the  few  impediments,  taken 
in  connection  with  its  comparative  cheapness  and  capacity,  lead  us  to 
the  conclusion  that  of  those  conduits  having  had  a  reasonably  suc- 
cessful test  of  several  years  it  best  meets  the  requirements  of  a  system 
specially  suitable  to  the  District  of  Columbia. 

Having  determined  upon  the  most  suitable  system  of  undergnround 
wiriDg  in  the  District,  we  come  to  tbe  following  question :  What  shall 
be  provided  for  in  a  conduit  system  for  District  wiring  t  The  answer 
to  this  depends  upon  the  following  conditions:  (a)  Shall  the  several 
franehised  companies  now  operating  wires  be  allowed  or  required  to 
extend  them  in  their  own  separate  conduits  Y  (b)  If  the  companies  ex- 
tend their  conducts,  shall  the  telegraph  companies  doing  business  in 
Washington  be  required  to  build  conduits  for  all  their  wires  Y  (c)  Shall 
each  of  these  cori>onttions  in  the  conduits  already  constructed,  and  in 
all  Aiture  conduits,  as  ]>rovidcd,  be  required,  as  is  the  case  of  Phila- 
delphia and  in  many  large  cities  of  Europe  (see  forms  of  London  and 
Paris  franchises  in  nppendix),  to  provide  not  less  than  one  duct  on  each 
line  of  a  conduit  for  the  free  and  exclusive  use  of  the  public,  in  addition 
to  Boeh  other  obligations  as  may  be  deemed  proper  Y 
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If  these  questions  are  answered' in  the  affirmative,  then  the  require- 
ments  of  the  District  for  conduits  would  be  limited  to  the  fire-alarm  and 
police-signal  service.  These  District  overhead  wires  could,  therefore, 
now  be  placed  underground  in  the  territory  covered  by  the  telephone 
and  electric  lighting  companies  and  into  the  telegraph  company  con- 
units  as  soon  as  the  requirements  would  be  enforced  as  to  the  telegraph 
companies.  This  would  make  the  removal  of  overhead  wires  for  District 
purposes  in  the  central  section  of  the  city  comparatively  inexpensive, 
and  its  future  extension  underground  cotemporary  with  that  of  all  other 
electrical  service. 

The  requirement  on  the  part  of  corporations  using  the  public  thorough- 
fares to  provide  at  least  one  duct  on  each  line  of  conduit  free  of  cost, 
and  for^the  exclusive  public  service,  is  not  a  new  proposition  nor  an 
unreasonable  one,  when  it  is  considered  that  these  streets  are  paved, 
drained,  cleaned,  and  maintained  at  the  public  expense,  and  that,  while 
all  other  classes  of  business  are  conducted  upon  grounds  for  which  a 
rental  is  paid,  these  corporations  are  practically  using  the  public 
domain  Avithout  expense. 

Whilst  we  urge  these  requirements  upon  the  basis  of  an  affirmative 
answer  to  the  questions  enumerated,  we  believe  public  interests  will 
be  best  subserved  upon  a  negative  basis.  In  other  words,  we  would 
recommend  that  all  future  conduits  shall  be  built,  owned,  and  controlled 
by  the  District,  believing  in  the  broad  theory  that  the  public  thorough- 
fares and  grounds  are  and  should  be  the  exclusive  public  property,  and 
that  the  business  necessarily  conducted  for  public  purposes  upon  these 
thoroughfares  should  be  owned  and  controlled  by  the  public. 

This  is  not  jin  untried  theory.  Years  of  actual  trial  has  demonstrated 
the  practicability  of  a  public  water-supply  system  under  municipal 
ownership.  In  the  United  States,  43  per  cent  of  the  waterworks  and 
fully  75  per  cent  of  the  investment  in  waterworks  plant  are  owned 
and  controlled  by  municipal  corporations.  Without  exception,  munic- 
ipal ownership  in  these  cases  has  brought  about  a  material  improve- 
ment in  the  watcT  8U[)ply  and  a  reduction  in  the  water  rates.  Already 
over  seventy  cities  in  the  United  States  own  their  own  electric-light 
works.  There  are  a  few  gasworks  yet  owned  by  municipalities;  among 
such  owners  is  the  city  of  Philadelphia.  These,  according  to  Mayor 
Fitter's  annual  report  for  the  year  1890,  are  among  the  most  valuable 
paying  investments  of  the  city,  having  netted  over  $5,400,000  in  three 
years.  Municipal  ownership  of  electric-light  plant,  though  compara- 
tively a  new  feature  in  municipal  service,  proves,  as  will  be  seen  by  the 
appended  tabular  exhibit  of  the  prevalent  prices  in  eighteen  of  these 
cities,  after  making  all  reasonable  allowances  for  maintenance,  interest, 
repairs,  etc.,  that,  under  municipal  control,  though  an  undeveloped 
Held,  the  cost  of  public  lighting  compares  favorably  with  that  under 
individual  ownership. 

The  tables,  as  will  be  seen,  contain  practically  all  avaihible  data 
attainable  from  which  results  can  be  reasonably  determined.  Though 
the  comparative  number  of  lamps  and  the  hours  of  lighting  in  these 
cases  are  disproportioned  to  the  cost  of  the  plant  and  though  the  main 
factors  of  the  expense  are  interest,  maintenance,  and  supervision,  so 
that  if  the  lights  were  increased  in  number  or  the  hours  of  daily  light- 
ing were  augmented  the  i>roportionate  cost  per  hour  would  be  Mfes, 
stSl,  even  as  they  are,  the  results  show  an  average  rate  per  lamp  hour 
about  the  same  or  a  trifle  less  than  the  average  present  contract  price 
of  an  equal  number  of  cities.  It  must  be  borne  in  mind  that  in  the 
cases  cited  the  cities  only  light  the  public  streets,  whereas  if  their 
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'»  were  also  utilized  for  private  lighting  the  expense  account  for 
c  lights  would  be  materially  reduced.  It  is  clear  that  if,  under  the 
unfavorable  conditions,  municipal  lighting  can  be  maintained  m 
p  under  public  as  private  ownership,  the  lighting  under  usual  con- 
as  can  be  maintained  at  decidedly  lower  ligures. 
e  suggestion  is  frequently  made  that,  while  it  might  be  proper  for 
tetter  police  protection  and  public  convenience  to  light  the  public 
»ngh fares  under  municipal  management  or  control,  it  would  be 
e  nature  of  competition  with  private  enterprises  to  go  further  and 
ly  light  for  individual  use.  The  answer  to  this  is  that  if  the  pub- 
tperience  and  public  sentiment  can  justify  the  supply  of  water  out- 
of  hydrant  service  for  personal  use,  it  can  for  the  same  reason 
ly  electric  currents.  In  the  case  of  water,  the  same  main  can 
^  the  private  as  well  as  the  public  consumption,  and  this  is  the 
with  the  electric-light  main  and  the  gas  main.  The  mistaken  idea 
such  public  service  interferes  with  or  encroaches  upon  private 
s  is  readily  overcome  by  the  evidence  that  at  the  very  start,  to  un- 
kke  such  enterprises,  in  view  of  encroachment  on  pubhc  rights, 
possession  of  a  charter  is  necessary.  Why  not  make  bread? 
ybody  needs  it,  and  hence  it  will  be  cheaper.  This  is  one  of  the 
Lstical  questions  put  by  the  opponent  of  municipal  ownership. 
uiswer  is  simple.  The  baker,  like  the  butcher,  the  merchant,  or 
'  manufacturer,  does  not  have  to  JjuUd  on  the  street  and  use  the 
ic  thoroughfares  for  his  business?  He  rents  a  house  o/ builds  one, 
[>ays  taxes  on  the  ground  and  buildings.  The  franchised  corpora- 
occupies  tlie  public  streets^  for  which  they  pay  no  rental,  but  from 
b  in  the  absence  of  franchise  jiU  competitors  are  excluded.  The 
less  man  can  not  exclude  competitors  so  readily.  Independent  of 
t  reasons,  the  conservation  of  public  interest  in  favor  of  public 
3iny  {>oints  to  the  municipal  ownership  of  underground  plants  upon 
mblic  domain.  A  glance  at  the  statistics  of  electric  lighting  will 
'  one  of  the  main  sources  of  cheaper  lighting  in  towns  is  the  fact 
they  place  their  electric  plants  in  their  pump  houses,  thus  in  many 
$  the  same  buildings,  boilers,  and  engines,  and  in  nearly  every  case 
^me  superuitendent  can  operate  both  plants.  So,  too,  the  same 
ctors  and  accountants  can  look  after  both.  The  city  electrician 
his  inspectors  and  line  repairers  can  take  care  of  the  wire  at  the 
i  cost,  whether  that  wire  supplies  current  to  private  and  public 
)8  or  to  one  aJone.  The  city  buys  its  engines,  its  dynamos,  pays 
Ities  on  ])atents,  and  purchases  its  coal  and  other  material  in  the 
ket,  the  same  as  individuals,  and  hence  enters  into  no  competition 
any  private  enterprise.  These  and  numerous  other  reasons  j)oint 
le  expediency  of  so  shaping  permits  and  future  franchises  that  the 
tic,  if  not  residy  now,  may  at  any  future  period  assume  control  of 
I  works. 

e  have  briefly  alluded  to  the  subject  of  municipal  control  to  show 
while  sooner  or  later  the  pnbli<*,  ownership  of  electric  lighting  and 
r  plants  is  likely  to  be  seriously  considered,  there  can  be  no  ques- 
at  this  time  as  to  the  advisability  of  the  public  ownership  of  the 
Tic  conduits.  The  interviews  with  the  managers  of  the  various 
Tical  companies  which  apiiear  elsewhere  in  this  report  show  that 
they  are  fuiverse  to  such  ownership  by  a  separate  company,  and 
urse  it  is  not  at  all  surprising  that  they  should  prefer  to  own  their 
ducts,  or,  in  other  words,  to  enlarge  the  scope  of  their  present  fran- 
«.  It  is  sufficiently  ax»parent,  without  any  further  illustration,  that 
p  public  ownership  the  extent  of  interference  in  the  teaiing  up  of 
tis  will  be  reduced  to  a  uiiniuium. 
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The  following?,  from  the  mayor's  annual  report  for  the  city  of  Phila- 
delphia for  1890^  coming  from  a  city  which  has  had  Ave  years  of  prac- 
tical experience^  with  a  high  degree  of  success,  is  suggestive  on  this 
subject: 

This  bureau  [the  electrical  bureau  of  Philadelphia],  under  tlie  scientific  and  in- 
telligent management  of  Chief  Walker,  has  become  the  Mecca  of  all  the  municipal 
electricians  of  the  United  States.  Almost  every  mail  brings  an  inquiry  respecting 
its  workings,  its  cost,  and,  more  especially,  its  underground  wires  in  actual  service 
and  under  the  control  of  the  bureau.  I  admit  that  I  had  doubts  as  to  the  success  of 
underground  wires  carrying  the  high  tension  currents  for  are  lightit,  and  especislly 
as  to  the  practicability  of  placing  in  the  same  coudnits  with  them  the  wires  to  be 
used  for  telegraph  and  telephone  service.  The  success  attending  the  experiment 
made  by  this  bureau  have  proven  beyond  doubt  their  entire  practicability,  all  this 
liaving  been  accomplished  without  loss  of  current  from  the  arc-light  wires,  either 
from  faulty  insulatiou,  decay,  or  moisture,  and  without  inductive  interference  firom 
them  with  those  used  on  telegraph  and  telephone  circuits. 

It  is  my  full  belief  aud  conviction  that  with  a  proper  and  continuous  system  of 
conduits  (which  the  city  neither  owns  nor  controls  at  the  present  time,  and  which 
she  should  use  and  possess  as  early  as  possible),  all  the  overhead  wires  in  the  city, 
including  telegraph,  telephone,  incandescent,  and  arc  light  wires,  could  be  placed 
underground  aud  be  made  to  work  in  the  most  successful  and  satisfactory  manner. 

To  do  this  the  city  should  own  all  the  conduits  beneath  her  highways;  she  shoald 
build  and  perfect  them,  and  then,  under  judicious  regulations,  lease  the  rights  and 
privileges  to  use  them,  reserving  sufficient  space  for  her  own  electric  lighting  and 
for  other  municipal  purposes. 

The  city,  as  soon  as  she  can  spare  the  funds,  should  establish  her  own  electrie- 
light  plant,  leaving  the  private  lighting  to  private  companies.  If  this  were  done, 
nnirh  annoyante  to  our  citizens  and  to#>ur  departments  by  the  multiplication  of 
poles  would  be  avoided  and  great  relief  given  by  the  removal  of  the  forest  of  poles, 
of  wires,  and  cables  that  are  now  found  in  the  heart  of  our  city. 

I  suggest  that  your  honorable  bodies  appoint  a  committee  to  examine  into  the 
system  of  undergrouml  wires  now  in  use  in  this  bureau,  with  power  to  call  into  con- 
sultation the  most  intelligent  and  scientitic  men  that  can  be  found.  Such  an  ex- 
amination will  go  far  to  assist  in  your  deliberations,  and  I  feel' satisfied  will  result 
in  the  removal  of  all  wires  which  now  encumber  our  highways  and  remain  as  a 
menace  to  our  firemen  particularly  and  to  the  peoi)le  of  our  city  generally. 

In  the  meanwhile,  aud  in  order  to  place  the  city  in  a  position  to  obtain  her  electric 
lights  at  the  lowest  cost,  I  recouuuend  that  the  city  erect  and  own  aU  the  poles  for 
electric  lighting,  so  that  the  companies  that  secure  the  contracts  from  year  to  year 
can  use  them,  paying  such  rental  as  may  be  fixed.  This  will  at  once  put  an  end  to 
the  duplication  of  poles  from  which  the  property  owners  are  now  sufifenng. 

Believing,  as  we  have  endeavored  to  show,  that  the  interests  of  the 
District  will  be  best  subserved  by  pablic  ownership  of  all  future  con- 
duits^ we  have  prepared  a  general  plan  of  conduits  within  the  District, 
anticipating,  as  we  think,  the  requirements  for  the  future  extension  of 
the  jiresent  service  and  the  undergrounding  of  all  other  wires,  includ- 
ing those  of  the  telegraph  companies  and  the  District  police  and  fire- 
alarm  department. 

THE  PLANS. 

These  plans  provide  conduits  with  a  minimum  capacity  of  four  ducts 
to  a  maximum  of  sixteen  ducts.  For  purposes  of  uniformity  and  econ- 
omy we  recommend  the  location  of  signaling  and  alarm  stations  as  far 
as  practicable  at  the  southeast  corner  of  the  intersections,  within  reason- 
able distances  apart.  These  stations  can  and  should  be  combined  with 
an  electric-light  pole  of  approved  artistic  pattern,  so  as  to  economize 
both  space  and  avoid  useless  expenditure.  The  plans  and  estimates 
are  based  upon  the  rectangular  vitrified  glazed  clay  conduit,  which  has 
heretofore  been  referred  to  and  has  been  found  from  sufiicient  trial  in  the 
District  to  meet  all  the  requirements.  It  is  not  as  cheap  as  the  creo- 
soted  conduit  systems  in  use  in  Philadelphia  or  Brooklyn,  but  if  in- 
cased as  provided  in  concrete,  its  construction  will  be  of  a  permanent 
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diuracter  without  liability  to  partial  combustion  by  electric  leakage  in 
leddental  cases  or  injury  to  the  cable.  On  the  other  hand  its,  cost  will 
k  less  than  iron  or  other  material,  and  its  relative  capacity  of  ducts 
freater. 

The  details  of  construction  have  been  only  outlined  for  general  esti- 
Bfttes,  as  they  will  vary  Avith  every  block  and  relative  position  to  the 
present  gas,  water,  and  special  electric  service  pipes  and  conduits. 

The  important  features  in  the  construction  of  this  system  arie:  First, 
I  permanent  and  uniform  base  of  concrete  rC  inches  is  a  fair  thickness) ; 
second,  the  careful  laying  and  alignment  or  the  sections,  so  as  to  insure 
trae  lines  and  continuous  ducts;  thii'd,  the  proper  bedding  and  encas- 
ing of  each  tier  of  sections  in  a  uniform  layer  of  small  stone  or  gravel 
eonerete;  foui*th,  the  proper  construction  of  the  manholes  with  a  good 
coating  of  cement  mortar  or  concrete  from  the  base  up  to  the  top  to  ren- 
der them  impermeable  both  to  moisture  and  gas  as  far  as  practicable; 
fifth,  the  efficient  ventilation  of  the  manholes  through  lamp  connections; 
aith,  provisions  for  tight,  close-fitting  covers  and  plug  or  valve  sewer 
connections  to  manholes  in  the  lower  section  of  the  city,  liable  to  over- 
low  or  subject  to  backwater,  and  ventilated  covers  with  open-trapped 
lewer  connections  for  manholes  in  the  upper  section  of  the  city. 

ESTIMATE  AND  COST. 

The  following  is  an  appropriate  estimate  of  the  length  and  cost  of  the 
eonduits  and  manholes  comprising  the  system: 

219,900  linear  feet  or  41. 54  miles   4-duct  conduit $241^  230 

50, 100  linear  feet  or    9.49mile8    8-duct  conduit 105,210 

17,600  linear  feet  or    3. 33  miles  12-duct  conduit 52,800 

11,600  linear  feet  or    2. 20  miles  16-duct  conduit 46,400 


linear  feet  or  56. 56  miles 445,640 

Allowing  10  per  cent  for  contingencies  and  supervision 44, 564 

Totjd 490,204 

'    Total  length  of  ducts  317.68  miles. 
Cost  per  mile  of  duct  $1,543. 

Considering  that  after  construction  it  will  take  several  years  to  fill 
an  the  ducts,  and  the  cost  of  maintenance  and  supervision,  we  regard 
that  7  cents  per  linear  foot  per  year  for  each  duct  used  is  a  reasonable 
rental  for  the  first  few  years. 

The  estimates  contemplate  manholes  on  an  average  of  300  feet  apart. 
Wal  conditions  will  make  this  a  variable  factor.  The  cost  of  man- 
iioles  also  varies  with  the  size  of  conduits,  ranging  from  $40  to  f  140 
fcjch.  The  figures  given  will  in  the  aggregate  be  found  sufliciently 
a<rmrate  for  purposes  of  legislative  determination. 

Accurate  and  exact  details  will  necessarily  have  to  be  prepared  un- 
<ler  the  supervision  of  the  electrical  department,  after  a  general  plan 
shall  have  been  determined  upon,  with  special  regard  to  all  the  govern- 
H  local  conditions  of  each  section  of  the  city.  In  determining  the 
^m  of  the  respective  lines  of  conduits  we  have  taken  into  considera- 
tion the  service  already  provided  for  by  the  telephone  and  electric- 
lighting  companies.  The  5  miles  of  conduits  laid  by  each  of  these 
eoinpanies  during  the  year  1891  have  been  subject  to  stipulations  in 
thej)ermits  hereto  appended.  We  do  not  regard  it  unreasonable  to 
require  from  each  of  them  the  free  use  of  one  duct  in  each  line  of  con- 
duit for  the  public  service. 

H.  Ex.  15 2 
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ELECTRIC  STREET  RAILWAYS. 

Considering  that  only  five  years  have  elapsed  since  the  first  electric 
street  railway  was  laid  in  the  United  States,  the  fact  that  such  tram- 
ways are  operated  in  over  three  hundred  cities,  with  an  aggregate  of 
8,000  miles  of  such  track  in  operation,  leaves  no  room  for  doubt  as  to 
their  future  practicability.  The  question  with  them,  as  with  the  over- 
head wires  for  other  electrical  service,  as  to  adoption  to  underground 
wiring,  is  one  largely  of  cost.  In  small  cities,  where  the  traffic  upon 
streets  is  light  or  upon  the  less  populous  sections  of  large  cities  the 
objections  to  poles  and  overhead  wires  are  largely  a  matter  of  senti- 
ment. In  the  populous  sections  of  large  cities  the  same  objections  to 
overhead  electric  service  as  apply  to  telegraph  and  eleciric  light  poles 
and  wires  are  tenable.  There  can  be  no  doubt  of  the  practicability  of 
underground  wiring  in  the  matter  of  electrical  propulsion,  but  so  long 
as  the  street  railway  companies  can  obtain  the  permit  they  will  not 
find  it  expedient  to  add  ten  thousand  or  more  dollars  per  mile  to  their 
investments.  The  continuous  operation  of  an  electric  street  railway 
system  on  the  underground  system  at  Buda-Pesth,  Hungary,  for  the 
past  three  years  with  a  very  paying  traffic  is  evidence  of  its  practi- 
cability. That  the  system  can  be  materially  cheapened  there  is  no 
room  for  doubt;  and  in  all  probability  some  of  the  already  numerous 
inventions  in  this  class  of  electrical  development,  if  applied  in  a  sub- 
stantial manner,  would  prove  successful.  Experience  thus  far  upon 
extremely  well  piitronized  lines  of  railway  proves  that  the  cable  system 
is  even  more  economical  than  the  overhead  electric  system.  Be  that  as 
it  may,  the  value  of  street  railway  franchises  ought  to  warrant  invest- 
ments based  upon  the  best  modern  developments. 

With  the  street  railway,  as  with  the  water  and  gas  system,  if  properly 
designed  at  the  outset,  we  can  conceive  a  well-adjusted  street  railway 
system  based  exclusively  upon  municipal  ownership  and  operated  for 
terms  of  ten  years  at  a  time  by  the  highest  resi)onsible  bidders  uiH)n  a 
scale  and  schedule  basis  fixed  by  the  city.  Aside  from  the  direct  oper- 
ation of  street  railways  by  contract  on  the  overhead  or  undergnmnd 
system,  the  operation  of  cars  has  been  effected  by  what  is  known  as  the 
storage  battery,  being  a  system  of  cells  placed  in  connection  with  the 
motor  appliance  within  the  cars,  and  charged  with  current  at  the 
station  to  an  extent  to  adnut  of  a  given  length  of  run.  The  aggregate 
number  of  such  cars  in  America  and  Europe  up  to  within  a  year  was 
sixty-five.  Their  manufacturers  from  time  to  time  issued  glowing  ac- 
counts of  their  successful  and  economical  operation.  So  far,  however, 
a  careful  investigation  does  not  warrant  these  claims.  The  gre^itest 
objection  to  be  overcome  in  the  application  of  the  storage  battery  cars 
is  their  extreme  weight,  that  of  a  car  thus  equipped  being  in  the  neigh- 
borhood of  from  G  to  7  tons.  This  limits  their  usefulness  to  compara- 
tively level  streets,  or  at  most  such  as  have  not  to  exceed  a  6  per  cent 
grade  of  limited  length. 

Further  experiments  in  this  direction  may  be  successful  in  overcom- 
ing some  of  their  present  most  objectionable  features.  K  they  are,  the 
storage  battery  will,  in  many  respects,  possess  advantages  over  any  of 
the  lueseut  systems,  chief  among  them  being  that  of  absolute  indepen- 
dence of  one  car  from  any  of  the  others.  In  the  one  case  a  derangement 
in  the  conductor  aftects  all  the  cars  in  the  system;  in  the  other,  derange- 
ments, will  b(»  confined  to  the  car  itself.  All  that  we  can  suggest  upon  the 
subject  of  electric  stre(»t  railway  regulation  is  that,  necessity  being  the 
mother  of  invention,  the  application  of  underground  and  other  uuob* 
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jeetionable  methods  in  the  place  of  those  now  applied  will  not  ma- 
terially progress  until  the  municipalities  exact  either  the  underground 
wire  or  storage  battery  propeUed  systems  in  the  place  of  the  overhead 
in  the  central  or  populous  sections,  or  the  cable  system. 

For  hnes  having  small  traffic  and  running  into  the  country  from  the 
outskirts  of  the  city,  there  is  no  doubt  that  the  electric  overhead  trolley 
system  is  the  best  and  cheapest  in  every  way,  and  with  provisions  for 
Qiidergrounding  the  wires  in  the  central  i)opulous  sections  of  the  city 
and  the  extension  irom  these  points  of  the  overhead  troUey  system 
outward,  toward  the  suburbs,  the  street  railWays  will  then  meet  all  the 
requirements  of  service  in  the  best  attainable  manner. 

CONCLUSIONS. 

(1)  In  cities  overhead  wires  are  objectionable. 

(2)  Underground  wires  are  practicable  for  all  kinds  of  electrical  serv- 
ice. 

(3)  Efficient  cables  for  all  kinds  of  electrical  service  can  be  manu- 
factured at  reasonable  cost.  Failures  of  cables  heretofore  have  been 
due  to  inferior  material,  faulty  construction,  or  wrong  methods  of  laying. 

(4)  Conductors  carrying  high  pot^ential  currents  may  be  placed  close 
to  telephone  or  telegraph  wires  without  interfering  by  induction.  To 
prevent  accident,  it  is  well  to  place  the  high  and  low  potential  con- 
ductors in  different  ducts,  and  also  to  use  separate  manholes  or  com- 
partments of  manholes. 

(5)  It  is  not  advisable  to  limit  the  potential  of  currents.  With  proper 
precauticms,  currents  of  the  highest  potential  may  safely  be  usetl. 

(6)  Efficient  management  of  electrical  matters  requires  a  permanent 
bureau  or  department,  such  as  exists  in  Philadelphia  and  Chicago. 

(7)  A  single  subway  in  the  middle  of  the  street  is  impracticable: 

(a)  Because  of  its  excessive  cost. 

(b)  Because  it  requires  connections  under  the  street  to  the  property 
lines,  and  so  does  not  do  away  with  the  cutting  up  and  repairing  of 
streets. 

Where  water,  gas,  and  sewer  pipes  are  yet  to  be  laid,  a  double  sub- 
way might  be  practicable;  that  is,  a  tunnel  on  each  side  of  the  street 
under  the  sidewalk. 

Where  electric  wires  alone  are  to  be  accommodated  a  system  of  con- 
duit du<its  and  manholes,  on  the  "  drawing-in"  plan  is  preferable. 

(8)  As  regards  the  ownership  of  the  conduits,  we  believe  that  the 
interests  of  the  city  are  best  subserved  by  public  ownership,  and  that 
the  method  of  having  them  built  by  a  subway  company  and  renting 
them  to  the  electric  companies  would  result  in  great  trouble  and  incon- 
venience to  all  concerned. 

SUMMAKY  OF  RECOMMENDATIONS. 

(1)  We  recommend  the  creation  of  a  permanent  electrical  bureau  to 
»ui»ervise  all  electrical  work  in  the  District,  and  to  enforce  all  regula- 
tions relating  thereto.    Its  duties  should  be; 

To  have  charge  of  the  lire-alarm  and  police-signal  service. 

To  direct  and  supervise  the  construction  of  electrical  conduits,  the 
erection  of  poles,  and  placing  of  wires  and  all  other  appliances  for  elec- 
tri<%ql  service  by  the  District  government,  and  to  inspect  the  electrical 
apphances  belonging  to  private  individuals  or  corporations  under  i)er- 
fiiits  or  franchises. 
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To  make  periodical  inspections  and  reports  of  all  electricjal  appliances 
in  the  District. 

The  bureau  should  consist  of  a  skilled  electrician  as  chief,  with  a 
corps  of  competent  assistants.  Sufficient  salaries  should  bo  paid  to 
secure  first-class  ability.  We  would  recommend  a  salary  of  $4,000  per 
annum  fbr  the  chief  of  the  bureau,  $2,000  per  annum  for  his  principal  as- 
sistant. Since  efficiency  will  require  special  local  and  expert  knowledge, 
both  of  which  increase  with  length  of  service,  the  personnel  of  the 
bureau  should  be  as  permanent  as  possible;  changes  should  be  made 
for  imperative  reasons  only. 

(2)  We  recommend  that  within  the  limits  indicated  on  the  plans  sub- 
mitted all  wires  should  be  put  underground  as  soon  as  possible;  and 
that  the  District  Commissioners  be  empowered  to  summarily  removt* 
poles  and  wires  maintained  overhead  after  due  reasonable  notice  for 
their  removal  has  been  given. 

(3)  We  recommend  the  rectangular  clay  conduit,  manufactured  under 
the  Lynch-Lake  patents,  believing  that  it  is  best  suited  to  the  require- 
ments of  the  District. 

(4)  The  telephone  and  electric-light  systems  being  practically  under- 
ground already,  we  submit  a  plan  for  a  conduit  system  sufficient  to  im?- 
commodate  the  telegraph,  lire-alarm,  and  police-signal  lines  of  the  city, 
and  a  reasonable  extension  of  the  telephone  and  electric-light  systems. 
The  approximate  cost  of  the  system  proposed  will  be  $490,000. 

(5)  We  believe  that  all  conduits  should  be  owned  by  the  city,  aud 
therefore  recommend  that  hereafter  all  conduits  and  subways  shall  be 
constructed  and  maintained  by  the  District  government,  under  the  di- 
rect supervision  of  the  electrical  bureiiu;  and  that  the  I3istrict  govern- 
ment shall,  a«  soon  as  practicable,  acquire  the  ownership  of  those  al- 
reiidy  constructed. 

(6)  A  reasonable  rental  should  be  charged  for  the  use  of  conduits  by 
franchised  corporations  or  individuals.  For  the  conduits  above  recom- 
mended we  tliink  that  an  annual  charge  of  7  cents  per  foot  per  duct 
would  be  fair. 

(7)  Should  our  recommendation  as  to  the  ]mblic  ownership  of  conduits 
not  be  adopted,  and  should  conduits  continue  to  be  constructed  by 
franchised  corporations,  we  would  recommend  that  the  franchiseij  of 
such  corporations  contjiin  an  express  provision  that  one  or  more  ducts 
on  each  line  be  reserved  for  free  public  use,  in  addition  to  such  other 
compensation  as  may  be  thought  sufficient  for  the  use  of  the  public 
ground.  We  further  recommend  that  this  provision  be  extended  to  the 
lines  conditionally  constructed  during  the  past  year,  and,  if  possible^ 
to  all  existing  lines. 

(8)  In  those  parts  of  the  District  where,  for  reasons  of  local  expedi- 
ency, overhead  wires  may  be  deemed  admissible  by  the  electrical 
bureau,  we  recommend  that  the  poles  be  erected  and  owned  by  the 
District;  and  that  rent,  to  be  determined  by  the  electrical  bureau, 
shall  be  charged  for  their  use. 

Trusting  that  we  have  fully  answered  all  the  questions  submitted  to 
us,  aud  that  the  plans  and  other  data  accompanying  our  report  will  as 
fully  meet  all  the  requirements  as  it  is  possible  under  the  present  con- 
ditions. 


We  are,  very  respcctfuDy, 


Andrew  Kosewatee. 
Heney  a.  Eowland. 
Francis  K.  Shunk, 
First  Lieutenant  of  Engineers. ' 


Rules  and  Regulations  Goyerniog  the  Construction  and  Use  of  Con- 
duits, Poles,  Wires,  and  all  other  Appliances  for  Elec- 
trical Service  in  the  District  of  Columbia. 


A.— Definitions. 

In  the  following  regulations  the  definition  of  the  terms  used  is  as  follows: 

Wires  or  oonductora  of  the  first  class  ar^  those  used  for  transmitting  tolo- 
^hlc  or  telephonic  messages  or  service  of  like  nature. 

Wires  or  conductors  of  the  second  class  are  those  used  to  convey  heavy  car- 
Pents,  or  currents  of  high  potential,  or  both.  Those  used  for  electric  lighting 
or  transmission  of  power  belong  to  this  class. 

Wires,  conductors,  or  currents  are  spoken  of  as  being  of  a  certain  potential 
»hen  they  are  joined  to  dynamos,  batteries,  or  converters  which  give  them  that 
difference  of  potential  at  one  point.  It  is,  then,  the  maximum  differenco  of  poten- 
tial between  any  two  parts  of  the  circuit. 

An  object  is  to  be  considered  properly  grounded  when  it  is  connected  with  a 
gas  or  water  pipe  or  a  plate  of  metal  at  least  2  feet  square  sunk  in  moist  ground 
by  a  wire  or  strand  of  wires  having  a  conducting  power  equal  to  one-tenth  of  a 
square  inch  of  iron  or  one-seventieth  of  a  square  Inch  of  copper,  so  that  the  earth 
resistance  is  always  less  than  10  ohms. 


B.— GJBNERAL  RBGULATIOflS. 

1.  Companies  must  report  yearly, 

E?ery  company,  corporation,  firm,  or  individual  doing  electrical  work  In  the 
District  of  Columbia,  or  owning  any  wires  or  cables  in  the  public  highways,  shall, 
on  or  before  January  I  in  each  year,  certify  under  oath  to  the  District  electri- 
cian the  number  and  location  of  wires,  electrical  conductors,  conduits,  cables,  or 
tubes,  and  the  miles  of  wire  laid  under  ground  or  on  poles  within  the  District  of 
Columbia.  They  shall  also  specify  under  oath  the  number  and  location  of  the  in- 
candescent or  arc  lamps  on  their  circuits,  the  number,  location,  and  power  of 
motors  they  are  running  by  the  aid  of  their  circuits  and  their  location,  together 
with  the  electromotive  force  and  intensity  of  currents  in  each  locality  and  through 
each  circuit. 

This  report  must  be  accomjmnied  by  a  map  of  the  city  of  Washington  descrip- 
tire  of  the  same. 

Also  the  said  companies  or  individuals  shall  file  with  the  District  electrician 
an  annual  statement  under  oath  showing  in  detail  the  receipts  and  exp3nditures 
of  each  company  incurred  in  construction,  maintenance,  and  operation  of  its 
system. 

2.  Companies  must  report  changes. 

All  electrical  companies  doing  business  in  the  District  of  Columbia  must  file 
ODoe  a  week  at  the  office  of  the  District  electrician  a  report  on  the  proper  printed 
blank  as  to  anv  new  constructions,  connections,  or  repairs  carried  on  durmg  the 
week,  and  it  shall  be  the  dutv  of  the  electrician  on  the  receipt  of  such  reports  to 
detail  an  insp^tor  to  report  on  the  same  and  see  that  all  the  regulations  are 
carried  out. 

21 
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3.  Linemen  must  wear  badges. 

All  linemen  of  the  different  oompanies,  while  on  duty,  must  wear  a  consplc 
U0U8  numbered  badge  indicating^  the  name  of  the  company  by  whom  he  is  em 
ployed.  To  do  any  work  in  the  putting  up  or  repairing  of  wires,  poles,  or  other 
electrical  appliances  in  the  public  streets,  he  must  have  a  permit  from  the  Dis- 
trict electrician",  to  be  produced  at  any  time  when  demanded  by  any  member  of 
the  police  force  or  other  persons  designated  by  the  District  electrician.  If  deal- 
ing with  wires  of  the  second  class,  he  must  be  furnished  with  rubber  gloves  and 
proper  insulated  implements,  and  use  the  same. 

4.  Appliances  must  he  inspected. 

All  wires,  cables,  insulators,  switches,  lightning  arresters,  and  safety  pluga 
shall  only  be  used  or  placed  in  position  when  accompanied  by  a  permit  from 
the  District  electrician  certifying  that  they  are  safe  and  according  to  regulation, 
and  every  police  officer,  authorized  inspector,  or  other  person  authorized  by  the 
District  electrician  may  demand  the  production  of  the  permit  from  the  company 
owning  such  devices  within  twenty-four  hours  or  immediately  from  the  lineman 
or  other  workman  while  he  is  placing  them  in  position  or  making  any  repairs  to 
them. 

5.  Circuits  are  to  be  branded. 

All  cables  and  wires  are  to  be  conspicuously  branded  by  the  company  owning 
them  at  every  manhole,  as  well  as  at  each  arc  lamp  and  at  each  insulator,  by  a 
suitable  and  conspicuous  label  or  brand,  easily  seen  from  the  street  in  the  case  of 
overhead  wires,  so  that  every  electrical  system  can  b3  recognized  at  once  and 
responsibility  for  damages  or  breaking  of  the  law  can  be  quickly  fixed. 

6.  Dead  wires  must  be  removed. 

All  wires  not  in  use  or  that  are  not  to  be  used  within  three  months  are  to  be 
removed  by  the  company  owning  them  within  ten  days  after  notice  from  the 
District  electrician. 

7    Rigid  of  entrance. 

The  District  electrician,  or  inspector  authorized  by  the  District  electrician,  has 
the  right  at  any  time  to  enter  any  building,  manhole,  or  subway  for  the  purpose 
of  making  any  tests  on  the  electrical  apparatus  therein  contained.  For  this  pur- 
pose he  shall  have  duplicates  keys  of  all  manholes,  public  or  private,  in  the  Dis- 
trict. 

8.  Repairs  must  be  made. 

Each  company  or  individual  using  electrical  appliances  in  the  District  of  Co- 
lumbia is  to  keep  its  appliances  in  perfect  repair  and  up  to  the  requirements  of 
these  rules  and  regulations. 

When  any  repairs,  alterations,  or  changes  in  the  electrical  appliances  of  any 
company,  corporation,  or  individual,  to  bring  the  same  within  the  rules  and  reg- 
ulations, shall  have  been  ordered  by  the  District  electrician  anddue  notice  served 
on  the  said  company,  corporation,  or  individual  to  make  such  repairs  or  alterations, 
the  District  electrician  shall  have  power,  at  his  discretion,  to  make  such  repairs 
or  alterations  and  charge  the  cost  of  the  same  to  said  company,  oorporation,  or 
individual. 

C— Overhead  (circuits  in  general. 
9.  Wires  must  be  put  underground^  except,  etc. 

No  permits  to  place  wires  overhead  shall  be  given  by  the  District  electrician 
unless  the  same  or  equivalent  service  can  not  be  rendered  by  wires  in  the  public 
conduits,  or  the  company  applying  for  the  permit  owns  no  conduits  of  its  own 
at  the  given  place. 

In  such  case  the  system  of  distribution  across  housetops  is  to  be  encouraged 
both  for  the  first  and  second  class  of  conductors. 
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For  the  telegraph  service  the  distribution  is  to  be  entirely  underground  in  the 
public  conduits  and  no  permits  for  private  conduits  are  to  be  issued. 

The  telephone  system  is  to  be  carried  in  its  own  conduits  where  the  latter 
eiist.  But  no  further  permits  are  to  be  given  the  company  to  extend  their 
lystem.  All  further  connections  are  to  be  made  through  the  public  system,  the 
»ire8  passing  underground  until  they  pass  into  or  up  a  house,  or  enter  an  alley 
vhere  distribution  can  be  made  from  a  pole  in  the  center  of  a  block. 

Telegraph  and  telephone  wires  may  also  enter  houses  or  pass  up  their  sides  to 
the  roof,  and  from  thence  to  other  houses  of  the  same  block. 

Wires  can  only  be  passed  overhead  from  one  block  to  the  next  by  special  per- 
mit from  the  District  electrician,  but  in  no  case  shall  more  than  four  blocks  be 
eonnected  with  one  imderground  outlet. 

10.  Bemmnnq  and  placing  of  poles. 

On  and  after no  poles  shall  be  erected  in  the  city  of  Washington  and 

Georgetown  except  by  order  of  the  District  electrician. 

Such  poles  are  to  be  put  in  position  and  maintained  at  the  expense  of  the  Dis- 
trict, and  a  rent  charged  for  their  use  by  others.  This  rent  is  to  be  fixed  from 
time  to  time  by  the  (S)mmis8ioners  of  the  District,  on  the  advice  of  the  District 
electrician.  Poles  erected  previous  to  that  date  in  the  public  streets  or  grounds 
by  private  individuals  or  corporations,  in  positions  where  the  same  or  equivalent 
^rvice,  in  the  opinion  of  the  District  electrician,  can  be  rendered  by  the  public 
or  private  conduits,  shall,  after  a  notice  to  that  effect  by  the  District  electrician, 
be  declared  public  nuisances,  and  shall  be  reported  as  such  to  the  District  at- 
torney. 

It  shall  then  be  the  duty  of  the  District  attorney  to  proceed  against  such  per- 
»ns  in  the court  for  the  abatement  of  such  nuisance. 

The  person  or  corporation  owning  such  poles  shall  be  subject  to  such  penalty  as 
the  court  shall  prescribe,  such  penal tj^  to  be  not  less  than  $1  and  not  more  than 
^3  per  pole  for  each  and  every  day  it  is  maintained  in  violation  of  the  law. 

From  the  moment  the  District  electrician  has  reported  any  pole  as  being  a 
public  nuisance,  until  the  courts  have  decided  the  question  adversely,  no  lineman 
w other  representative  of  the  owner,  or  the  owners  themselves,  shall  approach 
Hich  pole  to  make  any  alterations  or  repairs  whatever,  except  to  remove  the 
wme.  In  the  latter  case  he  must  have  a  permit  from  the  District  electrician  to 
inake  such  removal,  which  permit  is  to  be  produced  when  demanded  by  any  po- 
lice officer  or  official  representative  of  the  District  electrician. 

In  special  cases  the  poles  or  wires  may  be  removed  by  order  of  the  District 
Commissioners. 

11.  Crossing  of  pole  drcuUs. 

0 

Where  wires  of  the  two  classes  cross  each  other,  special  care  is  needed. 

The  uppermost  wires  must  cross  the  others  by  as  short  a  span  as  possible,  and 
special  care  must  be  taken  to  place  them  strongly,  so  that  there  is  no  danger  of 
their  falling  on  those  below. 

Where  possible,  a  pole  is  to  be  placed  at  their  point  of  crossing,  the  conduc- 
tonsof  the  second  class  being  above.  Where  the  pole  is  of  metal  securely  grounded, 
no  danger  will  result  from  the  proximity  of  the  wires,  but  where  it  is  of  wood, 
Bpecial  precaution  must  be  taken  to  wrap  the  upper  part  of  the  pole  and  cross- 
*nn«  with  wire  of  large  size  securely  grounded  by  attachment  to  the  nearest  gas 
Of  water  pipe  or  a  plate  buried  in  moist  earth  by  a  conductor  equivalent  in  re- 
Qstanoe  to  a  section  of  iron  of  one-tenth  of  a  square  inch,  so  that  any  leaking 
cvrent  may  be  immediately  carried  to  ground. 

12.  An-angement  of  poles. 

m 

Poles  carrying  the  two  classes  of  wires  shall  not  occupy  the  same  side  of  the 
Jtreet,  neither  shall  they  cross  each  other  except  by  the  method  given  in  Regu- 
lation No.  11  above. 

Neither  shall  tw^o  lines  of  poles  carrying  wires  of  a  similar  class  be  erected  on 
the  same  street  or  avenue.  When  wires  of  both  classes  pass  down  the  street, 
tbey  muBt  occupy  the  opposite  sides  of  the  street  on  a  separate  row  of  poles. 

!!•  C».  a9 — 13> 
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13.  QuaUty  ofpoUs, 

Poles  must  be  of  a  neat  pattern,  properly  painted,  and  uniformly  spaced  at  the 
rate  of  forty  or  more  to  the  mile,  except  where  two  lines  of  different  clafises 
cross,  when  the  distance  must  be  as  small  as  possible.  In  the  case  of  telephone 
or  telegraph  wires,  spans  of  200  feet  may  be  allowed  in  some  cases. 

14.  Placing  of  new  poles  or  attcuckmerUs. 

Application  for  the  placing  of  new  poles,  or  adding  any  new  attachment  to  the 
poles  already  in  place,  public  or  private,  is  to  be  made  to  the  District  electrician 
in  writing  on  a  suitable  printed  form,  and  permission  is  only  to  be  granted  in 
situations  where  the  service  can  not  be  done  by  underground  wires  in  the  public 
conduits.    The  District  electrician  is  to  be  the  judge  oi  such  possibility. 

15.  Power  of  removal. 

The  District  electrician  may  remove  any  of  the  public  poles,  after  due  notice 
to  those  using  them,  and  the  said  users  of  the  poles  shall  receive  no  compensar 
tion  for  such  removal. 


D.— Public  conduits.    . 

16.  Use  of  public  conduits. 

The  public  conduits  are  specially  constructed  for  telegraph  and  telephone 
wires,  but  there  is  no  reason  why  they  should  not  be  used  to  a  limited  extent  for 
wires  of  the  second  class  when  the  latter  are  placed  there  under  the  proper  restric- 
tions. 

17.  Blaiiks  to  be  pr^aired. 

The  District  electrician  shall  prepare  suitable  printed  forms  for  the  use  of 
those  who  wish  to  place  wires  in  the  public  conduits  or  who  wish  to  have  poles 
erected  at  any  new  points  or  to  make  any  attachments  thereto. 

'18.  Applications  to  use  public  conduits. 

Applicants  for  the  use  of  the  public  conduits  will  ba  required  to  enter  into  a 
written  contract  for  their  use,  together  with  a  sufficient  guaranty  of  its  per- 
formance. 

19.  Entrance  to  manlwks. 

The  manholes  of  the  public  conduits  are  only  to  be  entered  after  application 
to  the  District  electrician  and  in  the  presence  of  an  inspector  detailed  by  him. 

20.  Attachments  and  repairs. 

All  attachments  or  repairs  to  lines  on  the  public  poles  or  cables  in  the  man- 
holes are  to  be  made  only  b^^  such  linemen  as  are  authorized  by  the  District  elec- 
trician, and  are  provided  with  a  suitable  numbered  badge  and  a  permit  from  the 
District  electrician. 

21.  T/ie  conduits  under  control  of  the  District  electrician. 

The  arrangement  of  cables  and  joints  in  the  public  conduits  or  wires  on  the 
public  poles*is  tobe  made  according  to  instructions  from  the  District  electrician, 
who  has  power  to  order  any  changes  to  be  made  by  and  at  the  expense  of  the 
lessees. 

22.  No  dangerous  cables  to  he  used. 

No  cables  of  the  second  class  which  are  considered  to  be  dangerous  to  the  tele- 
phone and  telegraph  wires  therein  contained  are  to  be  permitted  in  the  public 
conduits. 
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Tlie  DUtrict  olectrioian  may  require  the  outgoing  and  Incoming  conductors  of 
drcuitH  to  be  laid  side  by  side  in  the  same  duct  or  neighboring  ducts,  but  this  is 
Bot  considered  necessary  where  a  metaHic  circuit  is  used  for  the  telephone  wires. 

23.  Gables  of  high  class  only  to  he  used. 

Cables  of  the  second  class  to  belaid  in  the  public  conduits  must  be  of  high  class 
and  approved  by  the  District  electrician.  The  initial  insulation  with  all  joints 
Bade  and  laid  in  the  conduits,  bat  without  connections,  shall  not  be  less  than  10 
megrohms  per  100  volts  per  mile,  and  it  shall  never  fail  below  3  megohms  per 
nile  per  100  volts. 

24.  Danger  of  cross  circuits  and  leakage  to  other  wires  mCtst  he  avoided. 

No  cables  carrying  above  500  volts  are  to  have  the  outgoing  and  incoming  con- 
ductor in  one  cable  in  any  of  the  public  conduits  or  in  any  building  not  owned  by 
(he  company  using  it,  but  only  in  private  conduits  or  subways  or  in  such  positions 
86  may  be  permitted  by  the  District  electrician. 

All  cables  of  the  second-class  in  the  public  conduits  are  to  be  lead-covered  and 
the  covering  grounded  at  every  manhole. 

25.  Appliances  to  he  obtained. 

All  persons  using  the  public  conduits  must  provide  themselves  with  proper 
^>paratus  for  pulling  in  or  taking  out  its  cables  without  damage  to  the  conduits, 
and  they  shall  be  responsible  for  all  damages  resulting  from  carelessness  or  will- 
ful ncg^lect. 

E.--H1GH  POTENTIAL  CIRCUITS. 

26.  No  linnt  to  wUa>ge. 

No  limit  to  the  voltage  or  quantity  of  current  is  to  be  made  when  the  same  is 
properly  regulated  and  controlled  to  pro  vent  danger  to  life  or  proparty,  and  is 
cja5t:uitly  tested  in  accordance  with  these  rules  and  regulations. 

27.  High  potential  wires  to  he  insulated. 

Overhead  wires  of  class  2  are  to  be  continuously  insulated  with  durable  and 
waterproof  material  to  be  approved  by  the  District  electrician.  This  insulation 
ibU)  be  carried  to  all  portions  of  the  circuit,  including  joints,  and  is  to  be  kept  in 
ooQstant  repair.    So-called  underwriters'  wire  is  not  to  be  considered  satisfactory. 

28.  Special  precautions. 

No  lines  of  the  second  class  above  500  volts  shall  hang  within  20  feet  of  the 
pavement  at  their  lowest  point  except  when  a  lamp  connection  is  to  be  made,  nor 
pM8  nearer  than  10  vertical  or  5  horizontal  feet  to  any  awning  frame  or  other 
tHitallic  conductor  rising  from  the  street,  even  for  lamp  connections,  without 
special  and  careful  insulation  of  the  wire.  Whenever  there  is  chanc'3  of  leakage 
to  the  iron  frame  or  post,  the  latter  is  to  be  securely  grounded.  All  joints  must 
^  as  well  insulated  as  the  main  line. 


^ 


29.  Wires  must  he  properly  aUached  to  objects  near  them. 

All  wires  passing  within  4  inches  of  any  fixed  object  must  be  attached  to  it 

^  proper  insulators  unless  supported  within  10  feet  of  it  by  being  attached  to 

£i;|   loother  insulator  at  that  point,  and  the  wires  outside  or  inside  the  building  must 

&3ver,  even  when  insulated,  be  in  contact  with  any  object,  but  always  be  sepa- 

nted  from  it  by  an  approved  insulator. 

30.  Metal  poles  to  he  grounded. 

Every  metal  pole  or  structure  having  conductors  attached  to  it  by  insulators 
aad  carrying  currents  above  300  volts  in  poteatial  mustba  securely  grounded  by 
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beinff  attached  to  gas  or  water  pipes  or  a  plate  buried  in  moist  earth,  by  a  wire 
equiS  to  one-tenth  of  a  square  inch  of  iron  in  resistance,  so  that  the  ground  re- 
sistance is  loss  than  10  ohms  at  all  times  and  states  of  the  weather. 

31.  Dangerous  wii*e8  to  he  painted  red. 

Wires  carrying  currents  at  a  potential  above  500  volts  are  to  be  painted  a  bright 
red  by  the  persons  or  company  owning  them  wharever  visible,  as  a  sijrnal  of 
danger,  and  the  lead  covering  of  such  cables  in  public  manholes  are  also  to  be  so 
painted.  The  outside  of  grounded  metal  tubes  carrying  wires  inside  of  build- 
ings need  not  be  so  painted  inside  the  building,  but  the  outside  insulatioii  of 
the  wire  must  be  so  painted. 

32.  Ground  detectors  to  be  used. 

All  circuits  are  to  ba  furnished  either  with  a  continuous  ground  detector  or 
one  that  can  be  used  every  hour,  and  observations  are  to  be  made  at  least  every 
hour.  If  a  ground  is  detected  and  can  not  be  remedied  within  five  minutes,  the 
current  must  be  shut  off  until  insulation  is  restored.  In  case  it  is  continued  be- 
yond that  limit  the  company  shall  be  liable  for  all  damage  to  lifj  and  property  re- 
sulting from  such  continuance  as  well  a3  for  the  breaking  of  these  rules. 

A  daily  test  of  the  total  insulation  of  the  circuit  with  all  attachments  is  to  be 
made  by  the  own^r  of  the  circuit  and,  together  with  the  working  of  the  ground 
detector,  is  to  be  reported  daily  to  the  District  electrician. 

The  insulation  of  the  whole  circuit  with  all  its  connections,  including  dynamos- 
and  motors,  shall  never  be  less  than  100  ohms  for  each  and  every  volt  of  poten- 
tial. 

33.  Arc  lamps  to  he  made  safe. 

All  arc  lamps  in  public  positions  are  to  ba  placed  with  their  lower  part  at  least 
8  feet  above  the  pavement  or  floor  and  all  connections  are  to  be  placed  out  of 
reach  of  accidental  contact. 

All  parts  of  arc  lamps  in  the  circuit  and  liable  to  be  handled  shall  be  insulated 
or  protected  by  a  grounded  metal  frame. 

The  arc  lights  are  always  tobe  inclosed  in  glass  globes  surrounded  with  wire 
netting. 

34.  No  great  kdkage  from  circuits  allotoed. 

The  insulation  of  all  circuits  of  the  second  class  is  to  be  maintained  as  follows: 

If  any  circuit,  overhead  or  underground,  in  private  or  public  conduits,  with  all 

attachments  or  connections  and  with  full  current  flowing,  is  grounded  at  any 

Eoint  the  current  escaping  must  be  less  than  one-twentieth  of  an  ampere.  The 
district  electrician  has  power  to  make  this  test  or  order  it  made  on  any  circuit 
at  any  time,  and  he  has  also  power  to  remove  the  insulation  from  any  wire  at  an> 
time  to  make  the  proper  connection,  notica  being  given  to  the  company  after  tht 
test  to  close  the  opening  at  their  own  expensa.  But  this  power  is  only' to  be  used 
in  rare  or  exceptional  cases. 

The  District  electrician  shall  have  the  power  to  order  ground  detectors,  con- 
tinuous or  otherwise,  to  ba  located  at  any  portion  of  the  circuit  he  may  thinb 
desirable. 

The  insulation  must  be  approved  by  the  District  electrician,  and  for  overheac 
wires  be  at  least  2  megohms  per  mile  per  100  volts. 

For  underground  cables  in  private  conduits  no  tests  of  the  cables  by  themsolveJ 
need  be  made,  but  only  after  all  the  connections  are  made  as  above. 

35.  Companies  must  provide  iliemselves  with  testing  apparatus. 

Every  electric  light  or  power  company  doing  business  in  the  Districtof  Colum 
bia  shall  provide  itself  with  such  instruments  for  electric  testing  as  are.  consid 
ered  necessary  by  the  District  electrician,  and  they  shall  be  located  at  such  places 
and  shall  have  suc]i  connections  as  the  District  electrician  shall  consider  neces 
sary  for  the  protection  of  life  and  property  and  the  carrying  out  of  th^SQ  rule 
and  regulations. 
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36.  No  earth  retums  allowed. 

All  circuits  of  the  second  class  must  b?  entirely  metallic  and  no  earth  conn'^c- 
ti(>n  must  be  used  for  lines  situated  within  the  limits  of  the  city  of  Washing-ton. 

Special  permission  to  use  the  earth  for  the  return  circuit  can  only  ba  given  to 
telephone  and  telegraph  companies  and  to  street  railways  using  the  trolley  sys- 
tem, and  even  then  only  under  special  circumstemces,  after  due  consideration  of 
the  rights  of  the  telegraph  and  telephone  companies. 

37.  Motors  and  dynamos  carefully  placed. 

Electric  motors  or  dynamos  must  not  be  placed  in  positions  where  there  is  es- 
("aping  gas  or  vapor  or  fumes  of  any  inflammable  substance  or  inflammable  du3t, 
inihe  sparks  at  the  commutators  may  cause  an  explosion. 

38.  Current  must  be  skut  off  to  make  repairs. 

No  repairs  or  alterations  to  apparatus,  wires,  or  cables  carrying  over  500  volts 
ire  to  be  made  while  the  current  is  on. 

39.  Metal  frames  of  dynamos  and  motors  to  be  made  safe  to  life  and  propeHy, 

The  metal  frames  of  all  dynamos  and  motors  working  with  currents  above  500 
Tolts  situated  in  any  place  otherwise  than  central  electric-light  stations  are  to  be 
securely  grounded.  All  parts  of  such  motors  connected  with  the  circuit  which 
ttn  be  touched  with  ease  are  to  be  covered  with  insulating  mat  jrial  or  so  pro- 
t^ted  by  metal  screens  attached  to  the  frames  that  thee  is  no  possibility  of  ac- 
^dent^'^contact.  The  rules  for  in tarnal  wiring  are  to  apply  to  this  case  and  the 
vires  conveyed  in  grounded  metal  tubes  or  on  insulators  in  covered  channels 
until  they  are  beyond  reach  of  accidental  touching. 

The  metal  frames  of  motors  and  dynamos  running  with  currents  below  500  volts 
4pe  to  b3  either  well  insulated  or  grounded,  especially  if  there  is  danger  of  damp 
or  water. 

^  All  dynamos  in  central  electric-light  stations  connected  with  circuits  above 
^  volts  are  to  have  their  frames  insulated  from  the  ground. 

40.  Converters  inust  be  made  safe  to  life  and  property. 

Converters  used  with  circuits  above  500  volts  ara  to  either  have  their  secondary 
or  low  potential  circuit  securely  grounded  or  to  have  a  grounded  sheatii  between 
the  primary  and  secondary.  They  must  also  be  furnished  with  proper  safety 
plugs  in  both  circuits. 

When  they  are  situated  within  the  building  the  entering  wires  must  be  put  in 
according  to  Rsijulations  Nos.  41  and  42,  and  thy  outside  case  must  be  of  metal, 
swurely  grounded.  All  parts  of  the  instrument  and  the  entt^ing  wires  must  be 
wvered  with  metal  s  ^curely  grounded,  so  that  it  is  impossible  for  any  person  to 
'wuch  the  primary  wires  without  removing  part  of  the  metal  covering. 

P.— Wiring  op  buildings,  etc. 

41.   Wires  must  be  in.'mlated. 

AH  wires  of  the  second  class  in  buildings  are  to  \>e  covered  most  carefully  from 

^Qd  U)  end  and  at  the  joints  with  durable  insulating  material  which  does  tiot  be- 

com?  very  soft  at  150^  F.    In  situations  where  there  is  any  liability  to  dampness 

^e  insulation  UDL us t  be  waterproof.     The  whole  is  to  be  covered  with  durable 

toveriog  of  tape,  thread,  or  woven  material,  and  the  thickness  is  to  be  propor- 

^ned  to  the  potential.    Bare  wire  inclosed  in  wood  is  not  to  be  used,  neither 

*Hailled  "underwriters'  wire.'* 

In  passing  around  the  building  the  two  wires  must  be  1  foot  apart  for  1,(K)0 

Tollij  and  in  proportion  for  other  potentials  except  for  constant  potential  systems 

»ith  safety  plugs, when  the  wires  can  bo  twisted  together  and  placed  in  the  tubjs 

Or  channels  of  nonin flammable  material,  provided  the  current  does  not  exceed 

Iv  amperes. 
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42.  Entrance  into  and  passage  o/highr^patenUal  toires  ifvnmgh  huHdxnqs, 

Wires  of  the  second  class  above  300  volts  entering  building's  must  be  at  least 
1  foot  apart  for  each  1,000  volts  potential.  They  must  have  a  thickness  of  ap- 
proved waterproof  insulation  of  at  least  one-ten^h  of  an  inch  for  each  and  every 
1,000  volts  of  potential  for  at  least  5  feet  before  entering  the  building  and  con- 
tinuing within  the  building  to  a  point  where  the  wires  are  so  high  above  the 
floor  or  so  far  distant  from  any  danfi^er  of  contact  that  there  is  no  danger  to  life 
or  property.  The  insulation  may  tnen  be  reduced  to  one-half  the  above  thick- 
ness. 

The  passage  through  all  partitions  or  walls  is  to  be  made  by  the  wire  with  thick 
insulation  laid  in  incombustible  insulating  tubes. 

The  insulated  wires  are  to  be  supported  on  insulators  near  together  and  laid 
in  boxes,  wooden  or  of  .nonconducting  in  combustible  material,  at  least  3  inches 
square  on  the  inside,  with  a  glass  cover  to  render  the  interior  visible.  The  boxes 
are  to  be  suitably  ventilated.  These  boxes  are  to  be  carried  to  all  points  within 
which  the  wires  can  be  touched  by  a  cane  3  feet  Ion?  in  the  hands  of  a  tall  man  in 
such  positions  as  he  would  usually  occupy.  Beyond  and  above  that  point  the  in- 
sulation may  be  of  the  thinner  variety,  and  the  wires  suspended  freely  in  theur, 
tightly  stretched  on  insulators. 

43.  Entrance  of  lofuh'pot&niial  toires  and  passage  around  huHdiags, 

Low-potential  conductors  below  300  volts  are  entirely  safe  to  touch  or  handle, 
and  need  only  to  be  carried  through  the  building  in  such  manner  as  to  avoid  all 
danger  of  fire. 

They  are  to  be  furnished  at  the  entrance  into  the  building  with  safety  plugs,  as 
in  Regulations  No.  47.  They  may  enter  the  building  side  by  side,  or,  when  no^ 
carrying  more  than  10 amperes,  may  be  twisted  together.  In  the  latter  case  thev' 
should  be  inclosed  in  a  tuba,  metal  or  otherwise,  which  should  be  fireproof. 
Should  they  pass  through  a  cellar  or  any  damp  or  cold  place  the  wires  should 
have  special  waterproof  insulation  or  the  whole  interior  of  the  tube  should  be 
filled  with  insulating  compound,  or,  best  of  all,  two  nonconducting  waterproof 
and  fireproof  tubes  should  be  used,  one  for  each  wire. 

In  passing  through  dry  parts  of  the  building  the  wires,  properly  insulated « 
may  be  run  parallel  to  each  other  about  1  inch  apart  for  100  volts  and  in  propor- 
tion for  higher  volts.  They  may  be  covered  with  a  wooden  cleat,  provided  tiiey 
are  laid  in  grooves  in  a  solid  piece  of  wood  whose  pores  have  been  filled  with  aD 
insulator  and  there  is  half  an  inch  of  wood  batween  the  wires.  This  construc- 
tion is  not  to  be  allowed  in  damp  or  cold  places  or  any  situations  where  damp  or 
water  may  wet  them  and  the  surface  on  which  they  rest.  In  such  cases  water- 
proof insulation  must  be  used  or  the  wires  inclosed  m  separate  insulating  water 
and  fireproof  tubes,  or,  when  not  carrying  more  than  10  amperes,  they  may  be 
twisted  together  in  such  tubes. 

Tubes  that  continue  to  burn  after  being  held  for  five  minutes  in  the  flame  of  s 
gas-burner  are  not  to  be  considered  fireproof. 

'      44-  Wires  of  first  class. 

Wires  of  the  first  class  are  perfectly  harmless  by  themselves  and  can  be  placec 
in  buildings  in  any  manner,  the  only  care  needed  being  to  place  a  proper  light 
ning  arrester  when  they  are  connected  with  an  overhead  system  and  to  remove 
them  from  all  danger  of  contact  with  wires  Of  the  second  class.  Where  there  h 
danger  of  the  latter  some  protective  device  to  prevent  heavy  currents  entering 
should  be  adopted. 

45.  Wires  must  be  accessible. 

All  wires,  especially  for  high  potential  currents,  must  be  placed  in  easily  « 
cessible  positions,  and  it  is  best  to  have  the  tubes  and  wires  clearly  in  vie^ 
throughout  their  whole  length. 

46.  Size  of  toires. 

The  wires  must  all  be  of  sufficient  size  to  carry  twice  the  current  without  mqy 
than  a  slight  heating.  One  thousand  amperes  to  the  square  inch  of  copper  J 
considered  safe  in  most  positions,  especially  for  small  wires  not  too  closely  iz 
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closed.    Two  thoosand  amperes  to  the  square  inch  is  often  safe  for  small  free 
eoDductors. 

No  naked  conductors  carrying  currents  above  50  volts  are  to  be  allowed  in  any 
Viilding  and  even  then  only  in  exceptional  circumstances. 

47.  Cut-off  and  safety  fuses. 

Every  line  of  second  class  entering  a  building  shall  be  controlled  by  a  suita- 
ble cut-off  near  the  entrance,  in  sight  and  easily  accessible. 

In  the  case  of  so-called  constant  potential  systems  and  transformer  systems  a 
suitable  safety  fuse  or  its  e<}uivalent  must  be  used  in  each  branch  of  the  circuit 
It  the  entrance  to  the  buildmg  and  at  all  places  where  a  change  in  the  size  of  wire 
occurs  to  cut  off  the  current  on  the  occurrence  of  a  short  circuit. 

48.  Switches,  etc. 

Switches,  resistances,  commutators,  and  cut-outs  must  be  mounted  on  incom- 
bustible bases  in  such  places  as  to  avoid  all  danger  of  conflagration.  Wood,  prop- 
erly treated,  can  be  used.  All  attachments  to  the  same  are  to  be  easily  accessi- 
ble and,  in  case  of  circuits  above  300  volts,  their  parts  so  arranged  by  the  use  of 
insulators  or  grounded  metal  screens  that  there  is  no  x>08sibility  of  accidental 
contact.  In  case  connections  are  made  at  the  back,  the  same  must  be  easily  ac- 
cts8ible  and  not  placed  against  a  wall  or  other  object  where  a  concealed  fire  may 
iorm. 

In  case  they  have  a  metal  frame  it  must  be  securely  grounded  for  circuits  above 

300  volts. 

49.  Lightning  arrester, 

A  lightning  arrester  of  approved  form  must  be  placed  at  the  entrance  of  every 
overhead  wire  into  a  building,  and  connected  with  one  or  more  securely  grounded 
viresof  large  size.  *  ^ 

G.— General  rules. 

50.  All  existing  regulations  of  the  local  authorities  in  regard  to  the  placing  of 
poles,  stringing  of  wires,  etc.,  are  to  continue  in  force  unless  in  conflict  with 
^ese  regulations,  in  which  case  they  are  superseded. 

'il.  The  District  electrician  shall  be  the  interpreter  of  the  meaning  of  these 
^es  and  regulations,  and  shall  be  the  judge  oi  whether  any  wire,  cable,  insu- 
lator, or  other  electrical  appliance  or  apparatus  is  made  or  arranged  according 
to  them. 

^.  Any  changes  in  these  rules  and  regulations  are  to  be  made  by  the  Com- 
^ioners  of  the  District  after  recommendation  by  the  District  electrician. 

H.— Penalty. 

53.  In  ease  any  company,  corporation,  or  individual  shall  willfully  violate  these 
niles  and  regulations  or  neglect  to  comply  with  them  after  due  notice  by  the 
District  electrician  he  or  l£ey  shall  be  subject  to  a  fine  of  not  less  than  $5  or 
more  than  $50  for  each  and  every  day  of  such  violation* 
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Papers   relating  to  the  District  of  Columbia,  together  with  the 

Evidence  from   Mr.  Allen  and    Mr.  Preece   as    to  the 

Practical  Wori^ing  of  the  Multiplex  Telegraph  on 

Underground  Circuits. 


WESTBBN  XmiON  TELEGRAPH  OOMPANY. 

LETTER  FROM  MR.  MARE  AN  TO  THE  COMMISSION. 

Western  Union  Telegraph  CJompany, 

)Va8kingt(m,  D.  C,  June  5, 1891, 

Gentlemen:  I  respectfully  submit  the  following  reply  to  the  inquiries  con- 
tained in  your  letter  of  January  22,  1891. 

(1)  My  connection  with  the  Washington  office  of  the  Western  Union  Telegraph 
Company  and  its  predecessor  company  has  been  almost  continuous  for  the  past 
thirty  years,  during  the  greater  part  of  which  time  I  have  had  more  or  less  to 
do  with  the  wires  radiating  therefrom,  and  I  do  not  hesitate  to  say  that,  for  gen- 
eral telegraph  service,  overhead  wires  are  superior  in  every  respect  to  those 
placed  under  ground;  and  especially  so  for  any  of  the  various  systems  of  multi- 
plex transmission  now  in  general  use,  the  instruments  of  which  require  careful 
and  sometimes  frequent  adjustment  by  experienced  and  careful  men,  and  on 
rhich  the  greater  retarding  influence  of  underground  wires  causes  more  serious 
interference.    While  perhaps  the  former  are  subject  to  more  frequent  interup- 
^igmsj  they  admit  of  easy  and  prompt  repair,  and  onlj  on  rare  occasions  are  in- 
terruptions so  serious  as  to  cause  any  material  delay  in  handling  business ;  and 
the  average  length  of  }ife  of  overhead  plants  has  been  several  times  that  of 
ondergTOund.    My  experience  with  underground  systems  is  briefly  set  forth  in 
my  letter  to  Maj.  R^mond,  Engineer  Commissioner  of  the  District  of  CJolumbia, 
printed  in  Senate  Mis.  Doc.  No.  15,  Fiftieth  Congress,  second  session,  to  which 
you  are  respectfully  referred. 

(2)  The  Western  Union  Telegraph  Company  has  approximately  500  miles  of 
overhead  wires  in  the  cities  of  Washington  and  Georgetown,  and  about  6  miles 
of  underground,  all  of  the  latter  bein^  located  in  the  Capitol  grounds. 

(3)  The  short  sections  of  cable  now  m  use  through  the  Capitol  grounds  consist 
of  **  bunched"  cable,  each  containing  from  16  to  20  No.  14  copper  conductors,  cot- 
ton covered,  saturated  with  an  insulating  compound,  protected  outside  with  a 
lead  covering,  making  an  entire  diameter  of  about  U  inches,  and  laid  in  round  (l- 
izkch  terra  cotta  pipe.  These  cables  have  been  laid  within  the  past  three  years,  to 
replace  others,  both  of  similar  and  of  various  kinds  of  rubber  insulation  which 
had  failed.  There  has  been  little  or  no  difference  as  to  insulation  and  durability 
in  the  several  kinds  of  cable  used,  the  life  of  each  averaging  about  five  years. 

(4)  Cables  containing  from  five  to  twenty  wires  each,  in  a  subway  large  enough 
to  admit  workmen  would  seem  the  be.st  underground  system  for  the  telegraph 
•ervice.  Where  such  subway  is  not  practicable,  pipes  of  durable  material  with 
a  perfectly  smooth  inside  surface,  buried  to  the  depth  of  not  less  than  2  feet  and 
to&necting  at  intervals  of  about  200  feet  with  large  working  boxes,  would  seem 
the  next  best  substitute. 
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(5)  My  only  experience  with  multiplex  systems  on  part  overhead  and  part 
underground  wires  is  given  in  my  letter  to  Maj.  Raymond  previously  referred  to. 

(ti)  The  effect  of  excessive  retardation  on  the  Morse,  and  also  on  the  duplex 
and  quadruplex  systems,  which  are  in  general  use  in  this  country,  has  a  tendency 
to  cause  a  frequent  failure  in  the  reception  of  signals  in  the  receiving  instru- 
ments, as  well  as  decreased  speed.  I  am  not  aware  that  anv  experiments  to 
determine  the  relative  retarding  influence  of  underground  and  overhead  wires, 
so  far  as  it  affects  the  speed  of  transmission,  have  ever  been  made  on  teiegr&ph 
circuits  in  this  country.  Published  reports  of  tests  of  this  character,  made  on 
the  automatic  system  some  years  ago  in  Europe,  gave,  as  the  result,  a  decrewe 
of  one  word  per  minute  for  each  mile  of  underground  inserted  in  an  overhead  |,« 
circuit. 

(7)  Retardation  in  underground  wires  is  many  times  greater  than  that  of  OTe^ 
head  wires,  but  under  ordinary  conditions  the  retarding  effect  of  a  mile  or  two 
of  underground  wire  in  a  circuit  of  200  or  300  miles  of  overhead  wire  would  proba- 
bly not  l^  sufficient  to  cause  decreased  capacity  in  multiplex  systems.  Duplex 
and  quadruplex  circuits  of  from  1,000  to  1,500  miles  with  intermediate  repeaters^ 
and  from  400  to  600  miles  without  repeaters,  are  in  operation,  and  the  i^tarding 
effect  of  any  considerable  amount  of  underground  wire  in  such  circuits  would  un- 
doubtedly cause  a  material  decrease  in  capacity,  if  not  total  failure,  and  I  know 
of  no  way  to  effect  a  remedy. 

(8)  The  limited  amount  of  underground  wires  used  for  telegraph  service  in  this 
city  are  copper  conductors  about  one-sixteenth  of  an  inch  in  diameter,  with  insu- 
lation varying  from  one  to  three  thirty-seconds  of  an  inch  in  thickness. 

(9)  Retardation  increases  with  the  size  and  length  of  the  wire  and  diminishes 
in  proportion  to  the  thickness  of  insulation,  or  the  distance  by  which  the  wire  is 
separated  from  contact  with  the  earth;  therefore  enlarged  wires  with  thicker  in- 
sulation would  effect  no  material  improvement. 

(10)  I  think  it  utterly  impracticable  to  insulate  a  conduit,  because  inside  con- 
densation is  inevitable,  and  I  fail  to  see  any  advantage  in  attempting  it.  as  con- 
ductors in  any  underground  service  must  be  so  thoroughly  insulated  as  to  l» 
impervious  to  moisture. 

(11)  I  do  not  consider  it  expedient  or  advisable  to  place  all  wires  used  for  elec- 
trical service  in  the  same  conduit  on  account  of  interference  to  the  telephone 
service  by  induction  from  other  wires,  and  danger  of  fire,  and  to  life,  which  is 
liable  to  result  from  contact  of  electric-light  wires  with  either  telephone  or  tele- 
graph wires. 

(12)  It  would  seem  quite  necessary  that  a  telegraph  company  having  a  large 
number  of  wires  used  in  local  and  through  traffic  should  have  separate  ducts  or 
separated  space  in  subways  for  its  wires,  that  the  company's  agents  might  have 
absolute  control  of  repairs  and  renewal. 

(l.'i)  The  map  already  furnished  showing  location  of  lines  and  offices  in  the 
city  will  indicate  the  routes  necessary  in  an  underground  service,  though  greater 
concentration  might  be  possible. 

(14)  I  think  the  Western  Union  Company  would  prefer  owning  and  controll- 
ing its  own  ducts,  as  its  business  is  too  large  and  important  to  be  dependent  upon 
other  agencies  for  its  facilities. 

(15)  I  am  not  prepared  to  express  a  preference  for  any  particular  form  of  con- 
duit. 

(1(5)  I  think  any  underground  system  to  be  reasonabljr  satisfactory  must  admit 
of  easy  access  to  or  ready  removal  of  its  cables  for  their  prompt  repair  and  re- 
newal. The  delay  incident  to  locating  faults  and  repairing  or  renewing  cables 
imbedded  in  solid  insulation  would  make  such  a  system  highly  objectionable. 

(17)  The  overhead  lines  in  the  city  average  about  forty  poles  per  mile  and  the 
number  of  wires  per  pole  vary  from  ten  to  seventy-five,  and  the  cost  will  probar 
bly  average  $100  per  mile.  It  is  estimated  that  the  cheapest  underground  sys- 
tem complete  will  cost  about  four  times  as  much. 

Whatever  of  additional  information  I  might  be  able  to  give  is  embodied  in 
letters  of  Mr.  E.  L.  Bugbee  and  myself,  printed  in  full  in  Senate  Mis.  Doc.  al- 
ready referred  to,  and  which  I  desire  to  oe  incorporated  as  a  part  of  this  com- 
munication. 

Very  respectfully,  yours, 

MOBELIi  Marean, 

Mijtnager, 

The  Electrical  Commissioners, 
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!he  following  are  copies  of  letters  referred  to  in  Mr.  Morell  Marean's  commu* 
atioa  above : 

jLETTER  FBOM  MR.  MARFAN  TO  MAJ.  RAYMOND. 

Office  Western  Union  Telegraph  Company, 

Washington,  D.  C,  October  10, 1888. 

IsabSib:  In  reply  to  your  communication,  under  date  of  July  21,  I  would 
te  that  the  experience  of  the  Western  Union  Telegraph  Company  with  under- 
und  wire  service  in  this  city  has  been  confined  to  the  wires  through  the  Cap- 
grounds.  Those  entering  the  Capitol  through  the  south  grounds  in  iron  and 
ra-cotta  pipes  have  been  renewed  four  times  in  the  past  fifteen  years,  the  aver- 
I  life  of  the  insulation  (best  gutta  percha)  having  been  about  four  years.  The 
sent  cable  of  nineteen  conductors  was  laid  in  January,  1887,  and  five  of  the 
et3en  wires  have  already  given  out,  by  reason  of  failure  of  the  insulation. 
3  Mutual  Union  Company,  when  absorbed  by  the  Western  Union  Company  in 
3,  had  twenty  or  more  insulated  wires  laid  in  iron  pipes  for  a  distance  of  about 
iie  under  New  York  avenue  and  North  Capitol  street ;  some  oarts  of  it  had 
tn  renewed  two  or  three  times  in  as  many  years,  and  all  was  taken  up  in  Au- 
it,  1883,  having  entirely  failed.  The  wires  of  the  Baltimore  and  Ohio  Tele- 
iph  entered  the  Capitol  building  through  the  conduit  from  North  Capitol  and 
(treets,  with  two  lead-covered  cables  of  six  wires  each,  which  were  laid  in  1885. 
test  of  these  wires  just  previous  to  the  opening  of  the  present  session  of  Con- 
)BS  developed  the  fact  that  the  insulation  of  six  of  them  had  failed.  The 
ises  of  these  failures  are  various.  In  some  cases  the  insulation  had  appar- 
Uy  deteriorated  by  reasons  of  varying  conditions  of  humidity  and  temperature; 
o&ers  lightning  had  entered  and  perforated  the  insulation,  though  protected 
double  arresters ;  in  still  other  cases  the  insulation  was  completely  rotted  off 
places,  apparently  by  action  of  iron  rust,  or  similar  attacking  substance ;  and, 
far  as  i  am  informed,  the  experience  of  the  company  with  underground  wires 
ire  has  been  similar  to  that  at  other  places. 

It  is  highly  important  that  wires,  if  buried,  should  be  practically  as  accessible 
i  in  the  present  air  lines,  and  to  this  end  it  would  seem  that  a  suitable  subway. 
It  less  than  6  feet  in  diameter,  large  enough  for  workmen  to  enter  and  pass 
trough  readily,  with  shelves  or  supports  on  each  side  to  carry  insulated  wires, 
itber  single  or  cabled,  would  come  most  nearly  to  meeting  the  requirements  of 
le  service. 

It  is  estimated  the  cost  of  such  a  subway,  with  outlets,  traps,  etc.,  would  be 
'om  160,000  to  $100,000  per  mile,  and  its  construction  should  b3  at  the  expense 
t  the  District  government,  as  no  telegraph  company  could  afford  to  make  this 
Kat  outlay  without  very  largely  increasing  its  rate  of  charges.  The  increased 
nt  of  construction  and  maintenance  would  also  compel  the  abandonment  of  a 
ttjority  of  the  branch  offices  in  this  city,  maintained  now  exclusively  for  the 
ODTenience  of  its  patrons  at  an  expense  of  over  $1,000  per  month. 
During  periods  of  wet  weather,  especially  in  the  spring  and  fall,  when  the 
tmosphere  is  thoroughly  saturated  with  moisture,  great  difficulty  is  experienced 
1  working  long  circuits  on  account  of  a  leakage  of  the  current  to  the  earth,  and 
be  capacity  of  all  such  circuits  is  reduced  fully  50  per  cent  from  this  cause.  My 
zperienoe  justifies  the  assertion  that  the  introduction  of  a  limited  amount  of 
Dderground  wire  at  such  a  time  would  add  a  further  element  of  weakness  suf- 
cient  to  cause  frequent  total  failure.  The  amount  of  underground  wire  that 
i»y  be  worked  in  the  ordinary  Morse,  the  rapid,  or  the  multiplex  systems,  wi th- 
at interference  or  causing  a  decrease  in  speed  or  capacity,  can  be  determined 
lily  by  actual  experience  under  all  the  varying  conditions  to  which  a  telegraph 
laubject.  Experiments  made  by  myself,  some  four  years  ago,  with  the  print- 
i?  and  Morse  quadruplex  systems  through  15  miles  of  underground  wire  in- 
ifted  in  an  air-line  circuit  of  300  miles,  proved  a  total  failure,  because  of  an 
)parent  excessive  retardation  that  prevented  the  charge  and  discharge  of  the 
Be  with  the  rapidity  and  regularity  necessary  to  the  success  of  these  systems, 
le  static  induction  of  1  mile  of  the  underground  wire  being  equal  to  that  of  150 
iles  of  the  overhead  wire. 

Wires  used  in  carrying  low-tension  currents  for  incandescent  lights  or  motors 
ight  be  placed  in  the  same  conduit  with  telegraph  wires,  but  telephone  wires 
d  bigh-tension  or  arc-light  wires  would  each  require  a  separate  and  independ- 
t  conduit,  on  account  of  interference  by  induction  to  the  former,  and  both 
luction  and  danger  from  the  latter. 

H.  Ex.  15 3 


n 
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The  present  efforts  of  elective  inventive  genius,  as  applied  to  telegraphy,  are 
toward  increasing  the  carrying  capacity  of  each  wire,  as  the  most  practical 
method  of  improving  and  cheapening  the  service.  The  placing  of  wires  under 
ground  is  apparently  a  move  in  direct  op{)osition  to  the  attainment  of  this  effect 
Better  conductors,  with  improved  insulation,  raised  higher  from  the  surface,  are 
absolutely  necessary  to  the  permanent  success  of  many  improved  systems  over 
present  methods.  There  skould  be  no  objection  to  the  maintenance  of  overhead 
lines  on  the  purely  business  streets  and  the  lines  of  the  steam  railways  within  the 
city,  if  placed  high  enough  to  avoid  interference  with  the  operation  of  the  fire 
department. 

Herewith  is  submitted  a  map  showing  the  present  location  of  pole  and  othei 
lines  owned  and  operated  by  the  Western  Union  Company,  together  with  iti 
main  and  branch  offices,  in  the  city,  and  also  one  showing  the  routes  of  subwayi 
necessary  to  serve  the  same  offices  by  an  underground  system.  Besides  this 
there  is  a  system  of  wires  for  the  Mutual  District  Messenger  service,  operated  ii 
connection  with  the  Western  Union  Company's  offices,  consisting  of  single  wirefl 
running  into  nearly  every  block  in  the  city,  which  it  would  be  impossible  t 
place  underground  to  any  considerable  extent,  as  its  patrons  would  not  submit  t 
the  increased  cost. 

In  conclusion  I  would  sav,  that  while  some  advance  has  been  made  in  the  con 
struction  of  conduits  or  subways,  no  marked  improvement  has  been  made  in  th 
last  twenty  years  either  in  the  character  or  durability  of  the  insulation  of  wirtt 
Of  the  large  number  of  patented  or  other  so-called  perfect  underground  system 
not  one,  after  a  fair  trial,  has  proved  even  reasonably  successful  in  the  telegrap 
service.  Admitting  the  desirability  of  burying  the  city  wires  at  as  early  a  da 
as  possible,  it  is  not  equitable  or  just  to  compel  a  telegraph  oompanv  to  jeopan 
ize  its  means  of  conducting  the  business  of  the  Government  and  the  public,  c 
to  confiscate  its  property  in  overhead  wires  which  have  been  erected  by  expra 
authority  of  law  until  a  system  has  been  devised  that  can  be  safely  depende 
upon. 

I  submit  also  a  paper  on  the  subject  by  Mr.  E.  L.  Bu^bee,  of  our  office,  wh 
has  had  many  years'  experience  in  the  management  of  wires  in  this  city. 
Very  respectfully, 

MORELL  MAREAN, 

Manager. 
Maj.  Charles  W.  Raymond,  U.  S.  Army, 

Engineer  CommisssUmefry  District  of  Colunibia. 


LETTER  FROM  MR.  BUOBEE  TO  MR.  MAREAN. 

Office  Western  Union  Telegraph  Company, 

Washington,  October  — ^  1898^ 

Dear  Sir  :  Before  taking  up  the  points  specially  mentioned  in  Mai*.  Raymond 
communication,  I  wish  to  say,  to  borrow  the  words  of  a  member  of  the  New  Yoi 
subway  commission,  in  a  discussion  of  the  subject  at  a  meeting  of  the  New  Yoi 
Electric  Club  some  weeks  since,  that  ^'I  am  convinced  that  the  overhead-wi 
nuisance  has  been  greatly  exaggerated." 

And,  I  will  add,  that  in  my  opinion  the  matter  of  overhead  wires  has  not  i 
ceived  that  intelligent  and  systematic  consideration,  with  a  view  of  regulatii 
and  reducing  the  objectionable  features,  which  it  should  have  before  proceedii 
summarily  to  remove  them.  I  desire,  also,  to  quote  from  authorities  on  this  sv 
ject,  some  facts  upon  which  subsequent  conclusions  are  based : 

(1)  Dry  air  is  the  only  known  perfect  insulator,  which  is  the  best  possible  K 
son  for  suspending  wires  in  the  air. 

(2)  The  speed  of  the  electrical  current  through  atrial  wires  is  hundreds 
thousands  of  miles  per  second,  while  in  submarine  or  undergroimd  wires  it  is  i 
duced  to  barely  1,000  miles  (varying  with  the  capacity  of  the  conductor  and  t 
thickness  of  the  insulation),  and  the  velocity  can  not  be  increased  by  increasi 
the  strength  of  the  current. 

(3)  The  retardation  of  the  current,  or  induction  from  the  earth  surrounding 
Insulated  conductor  of  a  given  length,  increases  inversely  as  to  the  thickness 
the  insulation. 

(4)  The  rate  of  speed  decreases  as  to  the  square  of  the  length  of  the  oonduct 
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In  aerial  lines  the  conductors  are  so  far  removed  from  the  earth  as  to  be  but 
tompara^vely  little  affected,  but  when  it  is  considered  that  this  same  inductive 
frmciple  is  the  foundation  and  source  of  all  machine  currents,  which  may  be 
lade  as  strong  and  dangerous  as  lightning  itself,  it  will  be  readily  understood 
Thy.  on  a  conductor  of  the  length  of  an  ordinary  telegraph  circuit  separated 
irom  the  earth  by  an  insulation  of  only  an  eighth  or  quarter  of  an  inch  thick,  its 
tifect  is  such  that  the  multiplex  systems  can  not  be  availed  of,  and  even  the  com- 
soQ  Morse  has  to  be  abandoned  for  the  more  delicate  and  slow  needle  system  on 
hg^Uis  of  upward  of  300  miles. 

&ving  had  but  limited  experience  with  cables,  I  will  pass  that  point  with  onlv 
we  reference.  In  the  use  of  the  automatic  system  by  the  Automatic  Telegraph 
Company,  about  fourteen  years  ago,  a  speed  of  transmission  of  over  six  hundred 
Tor&  per  minute  was  attained  between  Washington  and  New  York.  It  was  no- 
ticed that  the  writing  was  not  as  clearly  recorded  at  New  York  in  receiving  from 
Washington  as  at  Washington  from  New  York,  and  the  conclusion  was  that  the 
short  lengths  of  cables  across  the  Hudson  and  other  rivers  near  New  York  made 
the  difference,  there  b^ing  no  cables  on  the  Washington  end. 

As  to  the  kind  of  conduit,  it  is  probable  that  one  which  would  be  large  enough 
lor  men  to  pass  through  and  which,  if  possible,  would  be  free  from  water,  woidd 
l>e  likely  to  give  the  greatest  amount  of  satisfaction  (or  dissatisfaction). 

The  cost  would  probably  be  considerably  more  than  for  a  sewer  of  the  same 
826,  but  as  I  am  not  familiar  with  that  kind  of  work,  I  can  not  even  approximate 
'^e  expense. 

As  there  are  now  a  number  of  interests  to  be  considered  besides  the  District 
Qd  the  General  Government  service,  and  undoubtedly  there  will  be  others  in 
the  future,  and  in  order  that  the  multiplicity  of  underground  systems  may  not 
Income  an  alleged  greater  nuisance  than  the  present  overhead  system  is,  it  would 
SEem  proper  that  such  conduits  should  be  made  at  public  expense  and  occupied 
u  tenants  at  a  reasonable  rental  by  such  corporations  or  individuals  as  may  need 
to  carry  wires  along  the  streets  where  they  are. 

The  difficulties  in  working  underground  electric  systems  have  already  been 
nther  briefly  stated,  but  I  will  add  something  as  to  the  effect,  prefacing  my 
tarther  remarks  by  this  thought :  If  overhead  wires  are  a  nuisance  and  must  go 
io Washington,  they  are  also  a  nuisance  in  Alexandria;  and  if  in  these  cities, 
then  also  in  New  York,  Newark,  and  a  dozen  or  twenty  other  cities  that  trunk 
iines  from  New  York  to  Washington  and  the  South  and  West  pass  through. 

If  the  underground  is  generally  insisted  on,  I  see  no  way  for  the  telegraph 
wmpanies  but  to  stay  outside  with  their  trunk  lines  and  run  only  local  or  branch 
^  into  the  city,  thus  depriving  the  city  of  many  of  the  direct  connections  now 
«iioyed,as  I  am  of  the  opinion  that  the  interposition  of  any  considerable  lengths 
of  underground  will  render  useless  the  multiplex  systems  as  now  used  on  most 
^  the  circuits  which  carrv  the  bulk  of  the  business. 

I  know  of  no  reason,  so  far  as  the  telegraph  is  concerned,  why  telephone  wires 
should  not  occupy  the  same  conduit,  but  I  can  not  vouch  for  the  telephoners. 
^  can  scarcely  hear  his  friend  now  sometimes  for  the  noise  from  other  wires, 
^d  is  liable  to  oe  almost  deafened  by  the  ringing  of  a  bell  in  some  contiguous 
^,  and  I  can  only  imagine  the  racket  produced  b^  the  varying  currents  of  a 
<lQadruplex  wire  in  close  proximity  to  a  telephone  wire. 
Yours  respectfully, 

E.  L.  BUOB££. 

MrMORELL  Marean, 

Manager  Western  Union  Telegraph  Company, 


^^TA  BELATIVE  TO  THE  SERVICE  OF  THE  COMPANY  IN  THE 

DISTRICT  OF  COLUMBIA. 

LOCATION  OP  OFFICES. 

Main  office :  Corcoran  building,  southeast  corner  Fifteenth  and  F  streets  NW. 
.Branch  offices  :  Baltimore  and  Ohio  station,  New  York  avenue  and  Boundary 
*^E :  B  street,  near  the  corner  of  Second  SE.;  Capitol  (three  offices);  Baltimore 
*d  Ohio  depot.  New  Jersey  avenue  and  C  street  NW.;  Baltimore  and  Potomac 
•fepot,  Sixth  and  B  streets  NW.:  Metropolitan  Hotel,  Pennsylvania  avenue,  be- 
(veeo  Sijcl^  cmd  Seveuth  streets  NW.;  Post-office  Department;  Seventh  street, 
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between  P  and  Q  streets  NW.;  southwest  corner  Ninth  street  and  Pennsylvania 
avenue  NW.;  Ebbitt  House,  southeast  corner  P  and  Fourteenth  streets  NW.; 
Willard's  Hotel,  Pennsylvania  avenue  and  Fourteenth  street ;  Biggs  House,  Fif- 
teenth and  G  streets  NW.;  Arlington  Hotel,  Vermont  avenue,  between  H  and! 
streets  NW.;  The  Normandie,  northwest  corner  Fifteenth  and  I  streets  NW.; 
The  Arno,  Sixteenth  street,  between  I  and  K  streets  NW.;  Fourteenth  street. 
between  P  and  Samson  streets  NW.;  1114  Connecticut  avenue,  between  LandM 
streets  NW.;  Twelfth  street  wharf ;  in  Georgetown,  Thirty-second  (High)  street, 
between  M  and  N  streets. 

ROUTES  AND  DESCRIPTION  OP  LINES. 


1- 

I 

i. 


From  main  office,  corner  Fifteenth  and  F  streets  NW.,  on  west  side. of  Pif-  [ 
teenth  street  from  Pennsylvania  avenue  to  B  street,  9  6- wire  arms,  48  wires; 

B  street,  from  Fifteenth  to  Seventeenth,  and  Seventeenth  street  to  C  street,  4 
10- wire  arms,  41  wires  ; 

Seventeenth  street  from  C  to  G  streets,  3  6-wire  arms,  18  wires ; 

0  street,  from  Seventeenth  to  Twenty-third,  Twenty-third  to  £,  to  Twenty- 
fifth,  Twenty-fifth  to  Virginia  avenue,  4-wire  arms,  40  wires ; 

Twenty-fifth  sk-eet  from  Virginia  avenue  to  M  street,  1  lO-wire  arm  and  2 
brackets,  12  wires ; 

Virginia  avenue  from  Twenty-fifth  to  Twenty-ninth  street.  Twenty-eighth  to 
K,  to  Rock  Creek,  3  10-wire  arms,  28  wires ; 

K  street,  Greorgetown,  from  Rock  Creek  to  Thirty-second  street,  and  Thirty- 
second  to  M,  6- wire  arms,  28  wires  ; 

M  street  from  Thirty-second  to  Thirty-sixth,  new  free  bridge,  0-wire  arms,  24 
wires ; 

On  east  side  of  Fifteenth  street  from  Pennsylvania  avenue  to  B  street,  126-wir6 
arms,  50  wires ; 

B  street  from  Fifteenth  to  Fourteenth,  5  lO-wire  arms,  50  wires; 

B  street  from  Fourteenth  to  Sixth  street,  5  10-wire  arms,  46  wires ; 

Sixth  street  from  B  street  N.,  to  C  street,  S.,  and  C  street  to  South  Capitol 
street,  4  6- wire  arms,  20  wires ; 

On  Pennsylvania  avenue,  from  Fourteenth  to  Thirteen-and-a-half  and  on  Thir- 
teen-and-a-half to  C  street,  7  8- wire  arms,  59  wires ; 

Thirteen-and-a-half  street  from  C  to  B  street,  on  B  street  to  Fourteenth 
street,  and  on  Fourteenth  to  the  Long  Bridge,  3  10-wire  arms,  30  wires; 

C  street  from  Thirteen-and-a-half  to  Ninth  street,  4  8-pin  arms,  33  wires; 

C  street  from  Ninth  to  Four-and-a-half,  alley  between  B  and  C  from  Four-and- 
a-half  to  First;  First  to  C  and.C  from  First  to  Baltimore  and  Ohio  depot,  New 
Jersey  avenue,  3  8-wire  arms  and  2  brackets,  26  wires  ; 

On  C  street  from  Baltimore  and  Ohio  depot  to  North  Capitol  street,  and  on- 
North  Capitol  to  B  street,  3  8-wire  arms,  11  wires ; 

On  Fifteenth  street  from  F  street  to  Pennsylvania  avenue,  and  on  Pennsylva- 
nia avenue  from  Ffteenth  to  Fourteenth  street,  4  6-wire  arms,  12  wires ; 

On  Fifteenth  street  from  F  to  G  street,  10  8-wire  arms,  76  wires ; 

Fifteenth  street  from  G  to  I  street,  3  6-wire  arms,  9  wires ; 

G  street  from  Fifteenth  to  Seventh  street,  9  8-wire  arms,  73  wires ; 

Seventh  street  from  G  to  C  street,  3  8-wire  arms,  24  wires ; 

C  street  (north  side)  from  Sixth  to  Sixth  and  Sixth  to  B  street,  4  6-wire  arms^ 
24  wires ;  . 

Seventh  street  from  G  to  New  York  avenue,  9  8-wire  arms,  69  wires ; 

Seventh  street  from  New  York  avenue  to  Boundary  and  on  Boundary  to  Elightlr 
street  extended,  4  8-wire  arms,  32  wires ; 

New  York  avenue  from  Seventh  to  North  Capitol  street,  5  8-wire  arms,  37 
wires : 

North  Capitol  street  from  New  York  avenue  to  Boundary,  3  4-wire  arms,  12 
wires ; 

New  York  avenue  from  North  Capitol  to  Boundary  and  Boundary  to  Baltimore 
and  Ohio  Railroad,  Ninth  and  L  streets  NE.,  4  6-wire  arms,  24  wires ;  and 

Boundary  from  Baltimore  and  Ohio  Railroad  to  Maryland  avenue  NE.,  3  6- 
wire  arms,  18  wires. 

WIRES  ON  OTHER  COMPANIES'  POLES  AND  HOUSETOPS. 

Baltimore  and  Potomac  Railroad  from  depot  to  Eastern  Branch ; 
Baltimore  and  Ohio  Railroad  from  depot  to  Boundary  (both  branches) ; 


ELECTRIC   WIRES   IN   THE    DISTRICT   OF   COLUMBIA,  37 

outh  Capitol  and  C  to  Second  and  B  strocts,  SE.; 

hirteenth  street,  NW.,  from  D  to  D  streets; 

I  street  from  Thirteenth  to  Seventeenth  streets,  on  Seventeenth  to  De  Sales 

Jets  to  Connecticut  avenue  ; 

ourteenth  street  from  L  to  P  streets ; 

1  street  from  Fourteenth  to  Thirteenth  streets; 

I  street  from  Thirteenth  to  Seventh  streets ; 

street  from  Sixth  to  Fifth  street ;  on  Fifth  street  from  Washington  street 

alleys  to  Government  Printing  OfHce ;  and 
ighth  street,  SE.,  from  Virginia  avenue  to  Navy-yard. 

50VERNMENT  AND  NEWSPAPER  OFFICES,  ETC.,  HAVING  CONNECTIONS. 

avy-yard;  Agricultural  Department;  National  Museum;  Bureau  of  Engrav- 
and  Printing;  Government  Printing  Office;  Census  Office,  northwest  corner 
rd  and  G  streets  NW.;  Pension  Office;  Interior  Department;  Post-Office  De- 
iment;  Treasury  Department;  Department  of  Justice;  Executive  Mansion; 
te.  War,  and  Navy  Department  (three  offices);  Signal  Office,  Twenty-Fourth 
i  M  streets  NW.;  Naval  Observatory;  Richmond  and  Danville  Railroad,  gen- 
l  offices,  southwest  comer  Thirteenth  street  and  Pennsylvania  avenue;  Ches- 
ake  and  Ohio  Railroad  ticket  office,  National  Hotel,  corner  Sixth  street  and 
nnsylvania  avenue;  Richmond  and  Danville  Railroad  freight  office,  Thir- 
n-and-a-half  and  E  streets  SW.;  Baltimore  and  Ohio  Railroad  ticket  office, 
Tier  Fourteenth  st93et  and  Pennsylvania  avenue  NW.;  The  United  Press  Of- 
3,  Fourteenth  street,  between  E  and  F  streets  NW.;  The  Cincinnati  Commer- 
1  Gazette  office,  Fourteenth  street,  between  E  and  F  streets  NW.;  St.  Louis 
obe-Democrat  office,  Fourteenth  street,  between  E  and  F  streets  NW.:  New 
)rk  Tribune  office,  F  street,  between  Thirteenth  and  Fourteenth  streets  NW.; 
licago  Inter-Ocean  office,  P  street,  between  Thirteenth  and  Fourteenth  streets 
W.;  Washington  Evening  Star  office,  northwest  corner  Pennsylvania  avenue 
id  Eleventh  streets  NW.;  Washington  Evening  Critic  office,  corner  D  and  Tentii 
reels  NW.;  Cincinnati  Enquirer,  north  side  F  street,  between  Fourteenth  and 
ifteenth  streets  NW.;  Cosson,  Macartney  &  Co.,  brokers,  north  side  F  street, 
Jtween  Fourteenth  and  Fifteenth  streets  NW.;  Crane  &  Co.,  brokers,  north 
^eof  F  street,  between  Fourteenth  and  Fifteenth  streets  NW.;  Reddington  & 
0.,  brokers,  south  side  F  street,  between  Fourteenth  and  Fifteenth  streets,  N  W.; 
;T. Havenner  &.  Co.,  brokers,  Atlantic  building,  F  street,  between  Ninth  and 
'enth  streets  NW.;  Adams  building,  F  street,  between  Thirteenth  and  Pour- 
^th  streets  NW.;  Hodgen  &  Co.,  brokers,  F  street,  between  Thirteenth  and 
'ourteenth  streets  NW.;  Hodgen  &  Co.,  brokers,  Le  Droit  building.  Eighth  and 
'streets  NW.;  Washington  Commission  and  Investment  Company,  brokers,  «35 
'street  NW.;  Lewis  Johnson  &  Co.,  bank.  Tenth  and  Pennsylvania  avenue  NW.; 
^nhington  Flour  and  Feed  Company,  Virginia  avenue,  between  Third  and 
?Wp-and-a-half  streets,  SW. 

LOCATION  OP  UNDERGROUND  WIRES. 

P  street,  from  Corcoran  building  to  Fourteenth  street,  to  New  York  avenue,  to 
^elfth  street  (not  in  use);  South  Capitol  street,  from  C  street  to  the  Capitol 
"aMing;  North  Capitol  street,  from  B  street  to  the  Capitol  building. 

The  following  have  been  abandoned:  B  street,  from  North  Capitol  to  New  Jer- 
fy  avenue;  New  Jersey  avenue,  from  B  to  G  and  First  streets;  First  street,  from 
r  to  I  streets. 


UNITED  STATES  ELECTRIC  LIGHTING  COMPANT. 

LETTEB  FROM  MR.  RENSHA  W  TO  THE  COMMISSION. 

Office  of  the  United  States  Electric  Lighting  Company, 

Washington^  D,  C,  March  1, 1891. 

lENTLEBfEN :  Your  conmiunication  of  February  9  was  duly  received,  and  we 
rewith  answer  your  interrogatories  as  far  as  we  have  the  data  at  hand. 
I)  Our  underground  conduits  extend  from  First  street  NW.  west  to  the 
irgetown  free  bridge,  and  from  B  street  NW.  north  to  Florida  avenue.    Tho 
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conduits  extend  through  most  of  the  important  streets  and  avenues  of  the  north- 
west section  of  the  city,  traversing  more  than  20  miles  of  streets  and  alleys. 

We  have  furnished  the  District  commissioners  with  a  plat  of  said  conduits, 
which  .exhibits  the  exact  locality  of  every  man  or  hand  hole  opening  in  conduit. 
Are  informed  at  the  District  office  that  this  map  will  be  at  your  service  when 
desired. 

Three-fourths  of  all  the  territory  we  desire  to  reach  is  already  covered  by  our 
undergroimd  conduits. 

(2)  We  use  various  sizes  of  .wires  from  No.  6  to  No.  0000  B.  W.  G.,  also  cables  j_. 
from  No.  6  to  500,000  circular  mils.    The  cables  we  now  use  are  all  lead-covered. 

We  have  in  use  Standard  cables,  Western  Electric,  Cobb,  Roebling's  Sons,  j  - 
and  Bishop  gutta  percha.  1^ 

(3)  In  regard  to  size  of  cable,  it  depends  entirely  upon  the  purpose  for  which  ; 
you  design  to  use  them;  thus  a  No.  6  conductor  is  ample  for  arc  lighting,  while  . 
a  500,000  circular  mils  cable,  or  even  larger,  may  be  required  for  incandescent 
lighting  or  power  purposes.    The  ducts  should  be  made  accordingly.  , 

Ducts  should  always  be  rectangular  to  avoid  friction  in  pulling  in  and  out  of    _ 
eable,  thus :  A  cable  drawn  into  a  rectangular  duct  has  but  one  small  point  of 
contact,  like  a  billiard  ball  on  table,  and  glides  in  and  out  with  least  friction:    ^ 
while  a  cable  in  a  circular  duct  presents  a  large  proportion  of  surface  for  friction 
and  binds  accordingly. 

(4)  We  have  in  use  the  arc  systeii  direct  current  of  about  2,400  volts. 

The  alternating  current  for  incandescent  lighting,  the  primary  current  being 
1,000  volts  and  the  secondary  current  55  and  110  volts,  and  a  direct  current  of  110 
volts  for  (Edison)  incandescent  lighting. 

All  of  the  street  lamps  are  connected  with  underground  cables  in  our  conduits. 

We  do  not  wire  public  or  private  buildings  for  incandescent  lighting ;  it  is  done 
by  the  consumers. 

Before  connecting  a  building  with  our  street  mains  we  inspect  the  wiring 
and  if  found  to  be  done  in  accordance  with  the  rules  of  the  Board  of  Fire  Under- 
writers, we  make  the  connection,  if  not,  the  wiring  is  condemned,  and  sernoe 
refused  until  the  wiring  is  made  to  conform  strictly  to  the  rules. 

(5)  There  are  numerous  advantages  and  disadvantages  with  both  the  overhead 
and  underground  systems  of  wiring. 

It  is  an  acknowledged  fact  that  dry  air  is  the  best  of  all  known  insulators,  and 
if  there  were  no  other  factors  to  be  considered,  there  could  be  no  question  but 
aerial  lines  are  best  adapted  for  the  distribution  of  the  electric  current.  But 
when  we  take  into  consideration  the  frequent  interruption  of  electric  business  by 
storms  and  the  various  contingencies  happening  in  the  streets  of  large  cities,  it 
is,  in  our  estimation,  more  disadvantageous  to  place  the  lines  underground. 

(6)  If  the  cables  are  in  proper  condition  there. should  be  no  more  loss  of  elec- 
tromotive force  by  underground  than  overhead  service. 

(7)  A  good  underground  system  will  probably  cost  from  three  to  ton  times  more 
than  an  overhead  system. 

A  good  overhead  system  is  expensive,  while  a  poor  one  can  be  made  at  a  trifl- 
ing cost.  * 

(8)  We  regard  the  extra  outlay  for  an  underground  system  fully  warranted  by 
the  freedom  from  interferences  caused  by  storms,  fires,  etc. 

(9)  We  prefer  a  separate  conduit  of  our  own  for  various  reasons: 

(a)  It  is  not  desirable  t^  be  in  a  conduit  used  by  other  parties,  as  there  would 
undoubt-edly  be  unavoidable  interference  and  increased  risk: 

(b)  In  a  conduit  by  yourself  you  are  subject  only  to  your  own  i^egulations; 

(c)  We  doubt  the  practicability  of  building  a  large  conduit  in  this  city  on  ac- 
count of  tide  water. 

We  favor  a  small  conduit  of  size  sufficient  only  for  use  of  each  electrical  con- 
pan  v.    Large  conduits  are  dangerous  from  the  accumulation  of  gas. 
The  failure  of  the  New  York  conduit  fully  illustrates  this. 

(d)  We  do  not  believe  it  practicable  to  place  telegraph  and  telephone  cables 
in  the  same  conduit  with  electric  light  cables;  it  would  be  a  source  of  constant 
trouble. 

(10)  The  best  way  to  guard  against  the  interference  of  signal  circuits  by  high 
tension  currents  is  to  isolate  them.    They  should  not  be  in  the  same  conduit. 

(11)  We  have  had  slight  explosions  in  our  manholes,  but  our  conduits  ar«  so 
constructed  that  the  manholes  are  comparatively  small  and  but  a  limited  amount 
of  gas  can  collect,  thus  our  explosions  are  'harmless.  Large,  roomy  manholes 
and  spacious  underground  conduits  increase  the  risk  from  explosions  from  gas. 

(12)  As  far  as  the  conduit  is  concerned  we  do  not  regard  that  tnere  is  any  danger 
to  life  or  liability  from  fire. 
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The  wiring  of  buildings  is  govemed  by  the  rules  of  the  Board  of  Fire  Under- 
"liters,  and  also  the  Edison  Electric  Light  rules.  The  system  for  preventing  fi  res, 
^M  is  very  complete,  embracing  safety  fuses,  plugs,  etc.  Would  refer  you  to 
^re  rules  for  description  of  system. 

(13)  The  cost  of  overhead  lines  depends  entirely  upon  the  kind  of  line  you  may 
lild.    We  have  no  two  miles  of  line  alike  in  this  city. 

They  may  consist  of  incandescent  lines  or  of  arc;  there  may  be  one  line  or 
renty;  they  may  be  upon  wooden  poles  or  upon  iron.  Can  give  you  no  compre- 
ssive statement  of  cost  of  overhead  lines  without  a  description. 
Our  underground  conduits  are  built  by  the  Washington  Electric  Conduit  Com- 
uy.  The  conduits  are  of  glazed  terra  cotta  with  square  ducts.  They  are  fur- 
Bhed  and  laid  complete  at  a  stated  figure  per  lineal  foot,  depending  upon  their 
».  Our  conduits  are  laid  immediately  under  the  pavement,  as  near  the  surface 
possible  to  avoid  gas  and  water  pipes  and  to  secure  good  drainage .  The  conduit 
laid  upon  a  bed  of  concrete  3  inches  thick;  the  sides  and  top  are  also  incased  in 
nches  of  concrete,  and  is  thus  made  water-tight. 

We  have  marked  the  cost  of  conduit  perfect  to  the  attached  description.  This 
Bt  includes  taking  up  pavements,  excavating,  laying  conduit  in  concrete,  re- 
Kng  and  replacing  all  pavements,  except  those  relaid  by  District  authorities; 
so  the  building  of  all  manholes  and  furnishing  of  castings  and  the  cleaning  up 
street,  etc. 

(14)  At  present  time  am  unable  to  make  up  the  datst  required  under  this  seo- 
n. 

(15)  We  herewith  attach  illustrations  of  system  of  conduits  wo  have  in  use. 
Tould  say  that  during  the  last  eight  years  we  have  tried  various  conduits  and 
vre  experienced  great  trouble  with  them.  Our  experience  has  been  that  conduits 
f  iron,  cement,  and  asphalts  should  be  avoided. 

The  conduit  we  have  adopted  has  been  in  use  three  years  by  us  and  answers 
or  purposes  admirably ;  it  is  safe  and  durable. 

Shall  be  pleased  at  any  time  to  give  you  any  further  information  possible. 
Very  respectfully, 

A.  M.  Renshaw, 
General  Manager  United  States  Electric  lAgfUing  Company. 

The  ELBCTRiCAii  Commissioners, 

Washinffton,  B.  G. 


ISTTEB  FROM  THE  COMMISSIONERS  OF  THE  DISTRICT.  QIYINQ 
PERMISSION  TO  EXTEND  THE  UNDERGROUND  SYSTEM. 

Office  of  the  Commissioners,  District  of  Columbia, 

Washington^  D,  C,  Mardi  5, 1891, 

Permission  is  hereby  granted  the  United  States  Electric  Lighting  Company  to 
»yunderground  conduits  upon  streets  and  avenues,  as  set  forth  bolow: 

First  street,  west,  from  Pennsylvania  avenue  to  B  street,  south;  thence  on 
lud  B  street  to  Pennsylvania  avenue,  southeast;  thence  on  said  Pennsylvania 
avenue  to  Eleventh  street,  east,  a  distance  of  about  7,400  feet;  and  on  Seventh 
•treet,  west,  from  B  street,  north,  to  Water  street ;  thence  on  Water  street  to  P 
rtreet,  south,  a  further  distance  of  about  7,250  feet;  or  a  total  distance  of  about 
li^oO  lineal  feet. 

Permission  is  also  hereby  granted  to  lay  a  further  distance,  not  to  exceed  a 
otal  of  11,750  lineal  feet,  on  such  streets  and  avenues,  or  parts  thereof,  as  may 
j0  selected  by  the  United  States  Electric  Lighting  Company  from  the  following 
iiit.  provided  that  the  aggregate  length  of  conduit  laid  under  the  provisions  of 
ills  permit  shall  not  exceed  5  miles,  or  26,400  feet,  as  provided  in  the  District 
ppropriation  act  approved  March  3,  1891.  And  the  United  States  Electric 
ightmg  Company  shall  give  notice  in  writing  to  the  Commissioners  of  the  Dis- 
ict  of  Columoia  of  the  streets  and  avenues  or  parts  thereof,  thus  selected  be- 
ire  commencing  any  construction  under  the  terms  of  this  permit. 
Eighteenth  street  west,  from  Massachusetts  avenue  to  Florida  avenue ;  Six- 
eath  street  west,  from  Massachusetts  avenue  to  Florida  avenue ;  Bhoae  Island 
renae,  ^m  Fourteenth  to  Seventh  streets ;  C  street  west,  from  Four-and-a-half 
Second  street  west :  Madison  Place,  from  Pennsylvania  avenue  to  H  street, 
d  H  street,  from  Madison  Place  to  Seventeenth  street ;  Eighth  street  SE., 
Dm  Pennsylyania  avenue  to  I  street;  New  Hampshire  avenue,  from  Wash- 
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ington  Circle  to  Dupont  Circle :  H  street  north,  from  Seventh  street  west  to  Kf- 
teenth  street  east;  East  Capitol  street,  from  First  street  to  Eleventh  street; 
First  street  east,  from  East  Capitol  street  to  B  street  south ;  Rhode  Island  ave- 
nue, from  Scott  Circle  to  Fourteenth  street  west. 

It  being  the  express  understanding  and  agreement  that  this  permit  is  not  in 
any  way  to  relieve  the  United  States  Electric  Lighting  Company  from  a  full  and 
complete  compliance  with  any  and  all  acts  of  Congress  hereafter  paired  in  pur- 
suance or  otherwise  of  the  recommendation  of  the  board  of  three  persons  auuioiv 
ized  by  the  appropriation  act  of  August  6, 1890,  for  the  District  of  Columbia,  to 
consider  the  location,  arrangement,  and  operation  of  electric  wires  in  said  Dis- 
trict ;  and  it  being  further  understood  and  agreed  that  any  and  all  overhead  cables 
and  wires  and  all  poles  of  the  United  States  Electric  Lighting  Company  along 
the  streets  and  avenues  specified  shall  be  removed  at  the  expense  of  me  said 
company  within  the  shortest  practicable  time  after  the  completion  and  full 
equipment  of  the  conduits. 

All  work  under  this  permit  shall  be  in  accordance  with  the  requirements  of  th^ 
engineer  department  of  the  District  of  Columbia. 

The  work  to  be  done  at  the  sole  risk  and  expense  of  the  United  States  Electric 
Lighting  Company,  under  the  direction  and  subject  to  the  requirements  of  tbis 
office,  to  be  commenced  within  sixty  days  from  this  date,  and  completed  within 
one  hundred  and  eighty  days  thereafter,  unless  further  extended  by  the  Commis- 
sioners of  the  District  ot  Columbia. 

No  partof  the  said  conduits,  or  any  of  them,  shall  be  laid  els  ^where  than  in  th^ 
carriageway  of  the  streets  and  avenues  upon  which  they  are  authorized  to  be  laid, 
and  the  said  United  States  Electric  Lighting  Company  shall,  before  commencing 
work  hereunder,  deposit  with  the  collector  of  taxes  of  the  District  of  Columbia^ 
in  such  sums  and  at  such  times  as  the  same  may,  from  time  to  time,  during  the 
progress  of  the  work,  be  demanded  by  the  Commissioners,  an  amount  sufficient  tc 
meet  the  estimated  cost  of  restoring  all  street  surfaces  disturbed  to  good  condition 

Official  copy  furnished  engineer  department,  District  of  Columbia. 

By  order: 

W.  TiNDAiiii,  Secretary, 

Accepted: 

A.  A.  Thomas,  PresidenL 

United  States  ELEcrrRio  Lighting  Company, 

March  5, 1891. 


CHESAPEAKE  AND  POTOMAC  TELEPHONE  COMPANT. 

LETTER  FROM  THE  COMMISSIONERS  OF  THE  DISTRICT  GIVIN^ 
PERMISSION  TO  EXTEND  THEIR  UNDERGROUND  SYSTEM. 

Office  of  the  Commissioners, 
District  of  Columbia, 

Wdshington,  D,  C,  March  5, 189 U 

Ordered,  That  permission  is  hereby  granted  the  Chesapeake  and  Potomac  Tele 
phone  Company  to  lay  underground  conduits  for  telephone  purposes  in  tbt 
following-named  streets  and  avenues  in  the  city  of  Washington,  D.  C: 

Beginning  at  proposed  new  exchange,  west  side  of  Fourteenth  street,  between 
H  and  I  streets,  running  north  on  Fourteenth  to  I  street  with  iive  8-duct  pipes  r 
thence  north  on  Fourteenth  street  to  K  street  with  four  8-duct  pipes;  theno* 
north  on  Fourteenth  street  to  M  street  with  one  8-duct  pipe ;  thence  northeast 
on  Vermont  avenue  to  Rhode  Island  avenue  with  one  6-Quct  pipe ;  thence  on 
Rhode  Island  avenue, to  Ninth  street,  and  on  Ninth  street  to  Boundary;  thence 
on  Boundary  to  Eighth  street  with  one  6-duct  pipe,  with  a  branch  from  Rhode 
Island  avenue  into  alley  in  square  364 ;  also  branch  at  intersection  of  Vermont 
and  Rhode  Island  avenues  into  square  241 :  also  branch  at  Vermont  avenue  and 
M  street,  running  east  along  M  street  to  Ninth  street,  north  on  Ninth  street  to 
alley  in  square  4(X),  with  one  (vduct  pipe.    Beginning  at  Fourteenth  and  K  streets 
and  running  west  on  K  street  to  Fifteenth  street  with  three  8-duct  pipes;  thence 
on  K  street  to  Seventeenth  street  with  three  6-duct  pipes ;  thence  on  K  street  to 
Nineteenth  street  with  two\  8-duct  pipes :  thence  on  K  to  Twenty-ninth  street 
with  one  8-duct  pipe ;  thence  north  on  Twenty-ninth  to  M  street  and  on  M  to 
Thirty-first  street  with  one  6-duct  pipe;  thence  north  on  Thirty-first  street  to 
and  into  alley  in  square  38. 
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Biaach  at  Nineteenth  and  K  streets,  to  run  north  on  Nineteenth  to  O  street 
with  one  8-duct  pipe ;  thence  north  on  Ninoti^anth  to  Q  street  with  one  6-duct 
pipe;  thence  with  oranchesinto  squares  93, 1 II,  and  134.  Also,  branch  on  Nine- 
teenth street  into  squares  140  and  117. 

Branch  beg-inning  at  Fifteenth  and  K  streets,  running  north  on  Fiftsenth  to  O 
street  with  one  8-duct  pipe ;  thenoa  west  on  O  street  to  and  into  alley  in  square 
181,  with  branch  from  Fifteenth  street  into  square  197. 

Beginning  at  proposed  new  exchange  on  Fourtsenth,  between  H  and  I  streets, 
running  south  on  Fourteenth  to  G  street,  with  seven  8-duct  pipas ;  thence  south 
onFourteenth  street  to  Pennsylvania  avenuo  with  five  8-duct  pipes ;  thence  south 
on  Fourteenth  street  to  D  street,  east  to  Thirteenth  street,  south  to  C  street,  east 
to TwelftJi street,  with  two  8-duct  pipes;  thence  south  on  Twelfth  street  to  Vir- 
ginia avenue  SW.,  and  on  Virginia  avenue  to  Ninth  street  SW.,  with  one  8-duct 
pipe ;  thence  south  on  Ninth  to  E  street ;  thence  east  on  E  street  to  and  into 
alley  in  square  412  with  one  6-duct  pipe. 

Branch  Fourteenth  and  G  streets  NW.,  running  easterly  to  Tenth  street,  with 
two  8-duct  pipes ;  thence  on  Tenth  to  F,  east  on  F  to  and  into  alley  in  square  377 . 
Branch  Thirteenth  and  F  streets  NW.,  to  and  into  alley  in  square  2u4. 
Branch  beginning  at  Fourteenth  and  Pennsylvania  av.^nue,  running  east  on  E 
to  Twelfth  street,  with  three  8-duct  pipes;  thence  east  on  E  stre3t  to  Tenth 
street  with  three  6-duct  pipes ;  thence  east  on  E  to  Ninth  street ;  thence  south 
on  Ninth  to  D  street ;  thence  east  on  D  to  Sixth  street  with  two  8-duct  pipes. 

It  being  the  express  understanding  and  agreement  that  this  permit  is  not  in 
any  way  to  relieve  the  Chesapeake  and  Potomac  Telephone  Company  from  a  full 
aad  complete  complianoe  witn  any  and  all  acts  of  Con<^ress  hereafter  passed  in 
pursuance,  or  otherwise,  of  the  recommendation  of  the  board  of  three  persons 
authorized  by  the  appropriation  act  of  August  6, 1890,  for  the  District  of  Colum- 
bia, to  consider  the  location,  arrangement,  and  operation  of  electric  wires  in 
aid  District;  and,  it  being  further  understood  and  agreed  that  any  and  all  over- 
head cables  and  wires,  and  all  poles  of  the  Chesapeake  and  Potomac  Telephone 
Company,  along  the  streets  and  avenues  si)ecified,  shall  be  removed  at  the  ex- 
pense of  the  said  company  within  the  shortest  practicable  time  after  the  comple- 
tion and  full  equipment  of  the  conduits. 

All  work  done  under  this  permit  shall  be  in  accordance  with  the  requirements 
of  the  engineer  department  of  the  District  of  Columbia. 

The  work  to  be  done  at  the  sole  risk  and  expense  of  the  Chesapeake  and  Poto- 
niac  Telephone  Company,  under  the  direction  and  subject  to  the  requirements 
of  this  office,  to  be  commenced  within  sixty  days  from  this  date,  and  completed 
»rithin  one  hundred  and  eighty  days  thereafter,  unless  further  extended  by  the 
Commissioners  of  the  District  of  Columbia. 

No  part  of  the  said  conduits,  or  any  of  them,  shall  be  laid  elsewhere  than  in  the 
carriageways  of  the  streets  and  avenues  herein  specified,  and  the  said  Chesa- 
peake and  Potomac  Telephone  Company  shall,  before  commencing  work  here- 
wider,  deposit  with  the  collector  of  taxes  of  the  District  of  Columbia,  in  such 
sums  and  at  such  times  as  the  same  may,  from  time  to  time,  during  the  progress 
(tf  the  work  be  demanded  by  the  Commissioners,  an  amount  sufficient  to  meet 
the  estimated  cost  of  restormg  all  street  surfaces  disturbed  to  good  condition. 

^e  aggregate  length  of  all  conduits  or  subways  constructed  hereunder  shall 
not  exce^  5  miles,  as  prescribed  in  the  District  appropriation  act  approved 
March  3, 1891. 
Accepted  for  the  Chesapeake  and  Potomac  Telephone  Company. 

Sam'l  M.  Bryan, 

President. 

Official  copy  furnished  engineer  department  of  the  District  of  Columbia. 
By  order: 

W.  TiNDALL, 

Secretary  Board  of  CommissiOTiers. 


STREET  BAILWAYS. 

Ahgtraet  of  mSeage,  eonatruction^  and  e(juipment  of  street  railways  in  the  District  of 

Colmnbia,  Wasninytan,  D,  C 

METROPOLITAN  RAILWAY. 

Mileage,  10.25  miles  double  track :  has  620  horses  in  service ;  runs  70  cars ; 
Belgian  block  and  cobble  is  used  between  tracks ;  cars  have  a  capacity  of  24  pas- 
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sengers  each;  60-poimd  grooved  rails  are  used.  This  company  intend^  substi- 
tuting electricity  instead  of  horse  power  in  the  near  future.  Are  going  to  use 
the  storage-battery  system.  Will  nave  their  own  design  of  motors ;  cars  16  feet 
long  by  6  feet  6  inches,  as  at  present;  grade,  4  jper  cent,  1,000  feet  long. 

WA^INGTON  Am>  GEORGETOWN  RAILROAD. 

Mileage,  10.50  miles  double  track;  has  750  horses  in  service;  runs  203  cars; 
granite,  asphalt  block, 'and  cobble  is  used  between  tracks;  cars  have  a  seating 
capacity  of  22  passengers  each ;  80-pound  girder  rails ;  size  of  cars,  16  feet  and 
22  feet ;  weight  of  cars,  5,000.  The  substitution  of  cable  for  horses  is  now  in 
progress  and  will  be  completed  during  the  present  year. 

GEORGETOWN  AND  TENNALLYTOWN  ELECTRIC  ROAD. 

Voltage,  500 ;  number  of  cars  running  at  one  time,  10 ;  mileage,  4  miles ;  double 
track;  weight  of  motors,  2,000  pounds;  maximum  grade,  12  per  cent,  1,800 
feet  long ;  size  of  cars,  8  by  12  feet;  seating  capacity  of  each  car,  30 ;  kind  of 
rails,  80-pound  girder ;  kind  of  motor,  No.  30  Thomson-Houston. 

CAPITOL,  NORTH  O  STREET  AND  SOUTH  WASHINGTON  RAILROAD. 

Mileage,  1.6  mile  single  and  6.5  miles  double  track;  number  of  horses  in  serv- 
ioe,  225 ;  number  of  cars  in  service,  51 ;  seating  capacity  of  each  car,  14 ;  kind  of 
roadbed  between  tracks,  granite,  asphalt  blocks,  bluestone,  and  cobble ;  kind  of 
rail,  side-bearing  10|  pounds  per  foot ;  center-bearing  11  poimds  per  foot;  size  of 
cars,  10  feet  long ;  weight  of  cars,  3,300  pounds. 

THE  EOKINGTON  AND  SOLDIERS*  HOME  ELECTRIC  RAILWAY. 

Voltage,  500;  number  of  cars  running  at  onetime,  15  maximum,  6  minimum; 
mileage,  5  miles  double  track ;  weight  of  motors,  2,200  pounds ;  maximum  grade, 
10  per  cent,  650  feet  long ;  size  of  cars,  8  by  10  feet ;  seating  capacity,  24  for  each 
car ;  kind  of  rails,  80-pound  grooved ;  kind  of  motors,  No.  30  Thomson-Houston. 
On  the  G  street  line  the  Edce  system  is  in  use.  The  oars  will  be  the  same  size 
as  those  used  at  present. 


OFFICIAL  STATEMENT  OF  TAXES  PAID  BY  FRANCHWED  COR- 
PORATONS  USING  THE  PUBLIC  STREETS  IN  THE  DISTRICT 
OF  COLUMBIA. 

Office  of  the  Assessor,  District  of  Columbia, 

June  10, 1891. 

Gentlemen:  In  reply  to  your  verbal  request  of  a  few  days  ago,  I  inclose 
.herewith  a  statement  marked  A,  showing  the  amount  of  real  and  personal  prop- 
erty assessed  to  the  street  railroads,  gaslight  and  electric-lighting  companies 
in  the  District  of  Columbia,  and  the  total  amount  of  tax  assessed  against  each. 

The  tax  on  the  real  estate  of  the  various  companies  is  at  the  rate  of  $1.50  on 
each  $100  of  assessed  vcduation.  The  amount  of  personal  tax  for  the  Washington 
and  Georgetown,  Metropolitan,  Capitol,  North  O  Street  and  South  Washington, 
and  the  Columbia  Street  Railway  Companies,  the  Washington  and  Georgetown 
Gaslight  Company,  and  the  United  States  Electric  Lighting  Company  is  also 
at  the  rate  of  $1.50  on  each  $100  of  asbessed  valuation  of  capital  stock  in  accord- 
ance with  the  provisions  of  section  11  of  the  act  of  Congress  approved  March  3, 
1877. 

The  Eckington  and  Soldiers'  Home  Railroad  Company,  under  the  provisions 
of  section  2  of  its  act  of  incorporation,  approved  June  19, 1888,  and  the  George- 
town and  Tennallytown  Railroad  Company,  under  the  provisions  of  section  1  of 
its  act  of  incorporation  of  August  10,  1888,  are  each  required  to  pay  annually  to 
the  District  4  per  cent  of  their  gross  earnings  in  lieu  of  personal  taxes  upon  per- 
sonal property. 

The  Anacostia  and  Potomac  River  Railroad  Company,  under  the  provisions  of 
section  7  of  the  act  of  August  1,  1888,  is  required  to  pay,  annually,  for  the  first 
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ten  years  after  the  completion  of  the  work,  2  per  cent  of  its  gro68  earnings,  and 
tbereaf  ter  4  per  cent  of  its  gross  earningB,  upon  passenger  traffic.    I  have  not  yet 
^rd  from  the  Georgetown  and  TennaTly town  )*oads  as  to  the  amount  of  passen- 
ger traffic  for  the  last  calendar  year. 
Very  respectfully, 

•Matthew  Trimble, 

Assessor  IHstrict  of  Columbia. 

The  ELECTRICAIi  COMMISSIONEBS, 

Washington  f  D.  0. 


dement  of  real  and  personal  tax  assessed  to  the  respective  railroadt  gas  Ughty  and 
electric  lighting  companies  in  the  District  of  Columbia, 


Gompanles. 


lktropolitanRallro«idCo 

Washington  and  Georgetown  Ballroad  Co 

Capital  North  O  Street  and  South  Washington  Railroad  Co. 

C/jiombiaStreet  Railway  Co 

<^uoo8tiaand  Potomac  Railroad  Co 

Eddngton  and  Soldiers'  Home  Railroad  Co 

Georgetown  and  Tennallytown  Railway  Co — . 

Washington  Gas  Light  Co. 

^rgetown  Gas  Light  Co 

TlalKd  SUteB  Electric  Light  Co 

Wwiern  Union  Telegraph  Co 

Ass^can  Rapid  Telegraph  Co 

n«ial  Telegraph  Co 

(kasapeake  and  Potomac  Telephone  Co 


Real  es- 
tate. 


1236.810 

382  807 

83.935 

27,\7\ 

5,834 

3,4«0 

7,249 

1, 268. 529 

50,199 


PersonaL 


9784,148  00 

1,361,816.00 

219,667.00 

139,551.00 

22,222.33 

32,396.27 


1,231,471.00 
93.801.00 
15,000.00 
23,500.00 
2,000.00 
None. 
30,000.00 


Amount 
of  tax. 


fl4.6«4.97 

26,160.35 

5,003.88 

2,500.83 

531.96 

1,347.76 


37,500.00 
2,160.00 
225.00 
852.50 
30,00 
None. 
400.00 


POSTAI.  TELEGRAPH  AND  CABLE  COMPANT. 

n^TIMONY  OF  MB.  W.  H.  ALLEN,  BEPBE8ENTINQ  THE  POSTAL 
TELE6BA  PU-CABLE  COMPANY,  TAKEN  BEFOBE  THE  ELEC- 
TRICAL COMMISSION. 

Q.  What  is  the  extent  of  your  wires  overhead  and  underground  ? — A.  Two  and 
^fifths  miles  underground  and  throe-quarters  of  a  mile  overhead  within  the 
%  limits. 

Q.  How  long  have  you  had  your  underground  system  in  operation  ? — A.  Ahout 
^  years  and  a  half. 

Q.  Your  system  of  underground  wires  is  operated  with  the  duplex  and  quad- 
fiiplex  systems,  is  it  not? — A.  Yes,  sir. 

Q.  How  many  miles  of  your  main  circuit  do  you  operate  with  the  duplex  and 
joadruplex  system  ? — A.  Ahout  250  miles  peF  circuit  direct ;  a  mile  a  third  un- 
derground in  this  city. 

Q.  Do  you  find  any  difficulty  since  you  have  had  the  underground  system  ? — 
^  We  find  no  difficulty  with  the  present  cable,  so  long  as  it  is  perfect  and  in- 
^t;  but  when  the  pick  of  the  sturdy  negro  is  driven  Into  the  pipe,  and  through 
^e  cable,  we  find  very  decided  difficulty. 

Q.  If  your  overhead  wires  were  cut  what  would  be  the  result? — A.  The  result 
voold  be  exactly  the  same,  but  the  overhead  wires  would  be  vastly  easier  to  re- 
pair than  the  cable  underground. 

Q.  How  often  during  the  six  years  have  you  had  your  undergroimd  cable  in- 
hered with  ? — A.  Four  times  within  a  year. 

Q.  How  often  during  the  six  years? — A.  During  the  first  four  years  of  ourex- 
P^ience  with  an  undergroimd  system  we  were  occasionally  interrupted  by  vari- 
^  causes.  During  the  last  year  and  a  half,  in  which  we  have  been  operating 
*Bother  kind  of  underground  system,  taking  the  place  of  the  first,  we  have  been 
iBtemipted  no  less  than  four  times  by  a  pickax. 

Q.  How  deep  are  your  lines  buried  ?— A.  About  18  inches. 
.  Q-  What  system  do  you  use  ? — A.  We  are  using  at  the  present  time  what  is 
oown  as  the  Waring  cable,  placed  in  an  iron  pipe. 

Q.  Is  the  pipe  buried  in  any  insulation  ? — A.  For  about  half  the  distance  our 
^erground  cable  is  placed  in  what  is  known  as  a  cemenlrlined  pipe;  the  rest 
ii  laid  in  a  cast-iron  pipe. 
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Q.  Are  such  pipes  laid  in  oement^  or  in  concrete,  or  bitumen  ? — A.  A  portion 
of  the  cement-lined  pipe  is  laid  in  asphalt-^-perhaps  half  of  it. 

Q.  Where  did  these  breaks  occur  ?— A.  On  T  street,  where  we  had  the  cast- 
iron  pipe. 

Q.  Was  not  the  pipe  imbedded  in  any  concrete  ? — A.  Not  this  pipe. 

Q.  You  have  had  no  difficulty  where  it  was  imbedded  in  concrete  material  ?— 
A.  No,  sir;  but  that  is  not  strange,  for  the  reason  that  where  the  pipe  is  im- 
bedded in  concrete  there  have  been  no  building  operations. 

Q.  Do  you  suppose  if  the  men  had  exercised  the  same  carelessness  on  a  water 
pipe  that  he  would  have  burst  the  water  pipe  ? — A.  As  a  matter  of  fact,  where 
an  excavation  had  been  made  on  Vermont  avenue,  or  in  that  vicinity,  at  an  ex- 
cavation of  some  400  or  500  feet  for  sewer  purposes,  some  forty  or  fifty  pipes, 
more  or  less,  were  uninjured,  whereas  ours  was  damaged  very  materially. 

Q.  Do  vou  think  that  because  they  do  not  know  the  nature  of  your  pipe,  or  the 
nature  oi  your  material,  that  they  treat  it  in  a  careless  or  rough  manner  ? — A.  I 
don't  know ;  I  merely  state  the  fact. 

Q.  How  often  during  the  six  years  have  you  had  breaks  in  vour  lines,  that  is, 
on  overhead  lines  ? — A.  During  some  seasons  of  the  year  breaks  on  city  wires  are 
frequent,  but  in  good  weather  we  are  rarely  troubled. 

Q.  Does  not  the  interruption  to  telegraph  wires  overhead  occur  more  fre- 
quently than  to  those  that  are  imderground  r — A.  The  interruption  to  telegraph 
wires  running  through  the  air  is  more  frequent  than  to  wires  buried  in  the 
earth. 

Q.  How  many  distributing  stations  have  you  in  the  city? — A.  About  four  or 
five. 

Q.  They  are  operated  on  local  circuits  ? — A.  Largely. 

Q.  What  is  the  relative  capacity  of  sending  words  per  minute  on  the  overhead 
wires  to  that  of  the  underground  ? — A.  There  is  no  perceptible  diflference  as  we 
are  at  present  constituted  with  an  underground  system. 

Q.  What  is  the  average  number  of  words  you  can  send  over  the  underground 
wires  per  minute? — A.  There  is  no  diflference  between  underground  and  over- 
head in  the  matter  of  Morse  telegraphing;  but  a  decided  difference  would  be 
found  in  automatic  work  in  favor  of  overhead  construction. 

Q.  To  what  extent  would  your  expense  be  increased  if  you  placed  these  branch 
offices  in  connection  with  your  underground  system? — A.  What  do  you  mean? 

Q.  To  what  extent  would  it  affect  the  policy  of  your  company  if  you  were  ra- 
quired  to  place  them  underground  in  the  matter  of  continuing  the  branch  offices? 
Would  your  company  continue  the  same  number  of  branch  offices  if  connected 
with  an  underground  system  as  they  do  now  with  the  overhead  lines? — A.  It 
would  depend  very  much  upon  what  it  would  cost  to  connect  with  those  branch 
offices  underground. 

Q.  What  was  the  reason  of  your  selecting  this  particular  route  as  marked  on 
the  map? — A.  It  offered  the  readiest  connection  with  our  pole  lines  beyond  the 
ci^  limits. 

Q.  How  do  you  draw  in  your  cables? — A.  By  means  of  a  rope  or  wire. 

Q.  What  is"  the  distance  between  your  hand-holes? — A.  The  distance  varies 
from  200  to  350  feet. 

Q.  How  are  you  affected  by  the  electric-light  wires  ? — A.  The  underground 
wires  are  not  affected  by  the  electric-light  wires,  not  running  the  same  route. 
Our  overhead  wires  have  been  more  or  less  troubled  in  times  past  where  they 
occupied  the  same  pole. 

Q.  Then  you  think  the  underground  wires  are  an  improvement  in  that  re- 
spect ? — A.  There  is  no  question  about  that. 

Q.  Do  you  prefer  separate  conduits  and  their  ownership  by  each  company,  to 
the  public  system  of  ducts  or  subways  based  on  a  rental  tax  for  their  use;  and  if 
so,  state  your  reasons  ? — A.  That  is  a  question  involving  considerable  thought 
and  consideration,  and  which  I  don't  feel  justified  in  answering,  being  more  prop- 
erly a  question  to  be  brought  before  the  executive  officers  of  our  company. 

Q.  Is  there  any  difference  in  the  operation  of  the  multiplex  system  ?»— A. 
Whether  overhead  or  imderground  ?  No  perceivable  difference  for  duplex  or 
quadruplex  system,  but  for  other  multiplex  systems  I  think  overhead  wires  would 
be  necessary. 

Q.  The  only  difficulty  you  have  had  has  been  the  abuse  of  your  cables  by  per- 
sons negligently  cutting  up  the  streets,  and  if  a  rule  was  enforced  by  the  city  in 
that  respect  you  would  have  no  trouble  ? — A.  If  the  rule  was  carried  into  effect, 
we  would  have  no  trouble  at  all;  being  neglected,  the  conditions  are  very  decid- 
edly changed. 
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Q.  How  long  since  you  have  had  an  accident  to  your  pable  ? — A.  About  three 
or  four  months,  I  think. 

Q.  You  have  had  no  trouble  in  three  months  ? — A.  No,  sir. 

Q.  How  long  have  your  cables  been  there,  and  do  you  find  any  electrical  de- 
terioration of  them  irrespective  of  the  mechanical  injury  ? — A.  About  a  year  and 
»half,  and  aside  from  the  picks  we  have  had  no  trouble  in  the  slightest  deg^ree. 

Q.  You  have  the  same  kind  of  cable  you  had  six  years  ago,  have  you  not  r~— A. 
No,  sir. 

Q.  What  kind  of  cable  did  you  use  at  first? — ^A.  Our  first  underground  system 
was  known  as  the  Hurlbut  system. 

Q.  Of  what  did  this  underground  system  known  as  the  Hurlbut  system  con- 
Biflt?— A.  It  consisted  of  sixteen  wires  buried  in  a  composition  mainly  of  asphalt. 
We  worked  this  system  with  occasional  trouble,  or  rather,  we  worked  two  to  four 
wires  of  the  system.  We  never  worked  beyond  that.  For  a  matter  of  about  four 
years  it  worked  fairly  well,  but  finally,  after  about  four  years'  use,  it  gave  out 
iltogether  and  became  entirely  useless.  This  system  cost  the  company,  as  I  am 
informed,  some  $15,000  for  the  mile  and  a  half  over  which  it  extended. 

Q.  What  multiplex  system  do  you  use  ? — A.  The  ordinary  duplex  and  quadru- 
plex  systems. 

Q.  How  do  you  connect  your  branch  offices? — A.  Our  branch  offices  are  all 
connected  with  overhead  wires. 

Q.  They  are  in  different  portions  of  the  city,  are  they  not? — A.  Yes,  sir. 

Q.  How  do  you  reach  your  branch  offices  from  the  main  office  ? — A.  Almost 
entirely  over  the  roofs  of  our  neighbors. 

Q-  Your  lines  are  operated  bjr  battery,  of  course  ? — A.  Yes,  sir. 

Q.  Could  your  company  furnish  us  with  a  statement  of  the  cost  of  the  cable  as 
now  constructed? — A.  Most  certainly.  I  don't  think  there  would  be  the  slight- 
est objection  to  it. 

Q.  About  what  is  the  longest  circuit  that  you  run  at  timo.s  here? — A.  Prom 
Iiere  to  New  York,  from  here  to  Pittsburg,  etc.,  without  repeaters,  and  occasion- 
^y  as  far  as  to  Augusta,  Ga. 


OTHEB  TESTIMOKT. 

LETTEB  FBOM  THE  SUPERINTENDENT  OF  THE  POSTAL  TEL- 
EGRAPH OF  GREAT  BRITAIN. 

London,  England,  Apnl  20^  1891. 
Electbical  (Commissioners, 

Washingtim,  D,  C: 

^  reply  to  your  letter  of  April  4, 1  have  to  say  that  1  to  5  miles  of  main  cir- 
^t  placed  underground  on  entering  or  passing  through  a  city  would  have  no 
practical  effect  whatever  in  operating  a  triple  or  quadruplex  circuit. 
Nearly  all  our  circuits  entering  London  have  from  5  to  10  miles  under  ground, 
^e  invariably  use  3-inch  cast-iron  pipes  into  which  we  draw  cables  of  gutta- 
percha covered  wire. 

I  am,  yours  f aithfuUy, 

W.  H.  Preece* 


Data  of  Various  Kinds  Relating  to  the  Different  Cities  of  the  World. 


GREAT  BBITAIN. 

DIGEST    OF    THE   LAW  OF    ELECTRIC    LIGHTING    IN    GREAT 

BRITAIN 

[By  A.  C.  Curtis  Hayward,  b.  a.,  Solicitor,  Associate  Institute  of  Electrical  Engineers.] 

Electric  lighting  is  governed  by  two  acts  of  Parliament  known  as  the  electric 
lio^hting  acts,  1882  and  1888,  which  apply  to  the  whole  United  Kingdom.  The 
former  incorporates  portions  of  the  gasworks  clauses  acts,  1847  and  1871,  the 
lands  clauses  acts,  1845,  I860,  and  1869,  and  the  telegraph  act,  1878. 

Three  other  important  documents  must  be  referred  to,  all  emanating  from  the 
Board  of  Trade.  These  are  (1)  the  rules  made  under  (1882)  No.  5,*  with  respect 
to  applications  for  licenses  and  provisional  orders,  etc.;  (2)  the  regulations  made 
under  (1884)  No.  4,  for  the  protection  of  public  safety  and  of  the  lines  and  works 
of  the  postmaster-general,  and  of  other  electric  lines  and  works;  and  (3)  the 
model  form  of  provisional  order  for  the  metropolitan  area. 

This  model  order  fills  in  details  to  the  outline  sketched  by  the  acts,  and  as  the 
Board  of  Trade  require  its  provisions  to  be  inserted  in  all  metropolitan  orders 
and  licenses,  and  has  applied  similar  provisions  with  only  slight  alterations  in 
provincial  cases,  it  must  be  treated  for  practical  purposes  as  a  part  of  the  general 
law  of  electric  lighting.  It  seems,  however,  that  no  machinery  being  provided 
by  the  a<3ts  for  recovering  penalties,  which  the  Board  of  Trade  are  empowered 
by  (1882)  No.  6  (f )  to  impose,  for  securing  performance  of  the  ujidertakers'  obli- 
gations, the  penalties  prescribed  by  the  model  order  can  not  be  enforced  in  the 
case  of  licenses,  because  a  license  does  not,  like  a  provisional  order,  receive  the 
direct  sanction  of  Parliament.  These  provisions  of  the  model  order  must,  there- 
fore, so  far  as  licenses  are  concerned,  be  considered  to  be  in  abeyance  of  the  pres- 
ent, ponding  future  legislation,  which  will  doubtless  be  speedily  enacted.  It  is 
also  open  to  question  whether  some  other  provisions  of  the  model  order  do  not 
fall  within  the  same  category. 

In  cases  where  the  local  authorities  are  themselves  the  undertakers  a  few 
alterations  in  the  form  will  obviously  be  necessary.  (See  Part  2,  No.  5,  local 
authority.) 

The  law  will  here  bo  dealt  with  in  two  parts:      * 

1.  Preliminary.  Treating  of  the  manner  in  which  persons  desirous  of  supply- 
ing electricity  must  set  to  work. 

2.  Treating  of  their  rights  and  obligations  after  obtaining  parliamentary 
powers. 

Part  1.— Preliminaries  to  Undertaking  the  Supply  of  Eljectricity. 

SUPPLY  outside  the  ACTS. 

Before  proceeding  to  deal  with  those  who  supply  electricity  under  Parlia- 
mentary powers,  called  by  the  acts  "undertakers,''  a  passing  mention  should  bs 
made  of  the  position  of  persons  who  may  supply  electricity  without  obtaining 
such  powers. 

Previously  to  the  electric-lighting  acts  such  persons  might  place  their  con- 
ductors wherever  they  could  get  leave  to  do  so,  though  for  breaking  up  streets, 
etc.,  even  with  consent  of  the  local  authorities,  they  were  liable  to  indictment 
for  causing  a  nuisance.  It  has  been  held,  however,  that  local  authorities  have 
no  more  power  of  interfering  with  overhead  wires  crossing  the  streets  than  ifl 
possessed  by  ordinary  members  of  the  public  (see  Wandsworth  Board  of  Works 

•The  electric  lighting  acts  of  188i  and  18KS  are  reai^ctlvely  indicated  thus:  (1883)  and  (1888); 
B  figure  immediately  following  indicates  the  section  of  the  act  referred  to. 
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V. United  Telephone  Company,  Limited,  13  Q.  B.  D.,  904).  On  the  other  hand, 
it  must  be  borne  in  mind  that  private  individuals  could  always  prevent  wires 
1/mmg  over  their  property,  even  though  not  attached  to  anvthlng  upon  it. 

The  act  of  1882  had  no  effect  upon  this  state  of  things,  but  (188^  No.  4  has 
rendered  all  electric  lines  or  other  work  laid  down  or  erected  in,  over,  along, 
across,  orunder*any  street,  for  the  purpose  of  supplying  electricity,  liable  to  reg- 
DlatioDsof  the  Board  of  Trade  for  the  protection  of  public. safety  and  of  tele^ 
graph  works.  The  regulations  issued  by  the  Board  of  Trade  under  this  section 
provide  that  the  height  of  an  atrial  conductor  must  not  be  less  than  20  feet,  or 
3)  feet  where  crossing  a  street,  nor  be  within  6  feet  of  any  building,  except  when 
brought  in  for  purposes  of  supply,  and  the  angle  of  crossing  a  street  must  not  be 
las  than  60^.  The  spans  must  not  exceed  200  feet,  or  150  feet  if  the  directions 
fecurved  or  dips.  Tney  prescribe  the  factors  of  safety  for  wires,  supports,  etc., 
efficient  earth  connections  for  metal  supports  and  coverings,  lightning  con- 
ductors and  protectors;  precautions  against  contact  with  other  wires,  the  maxi- 
mum working  current,  and  also  specify  the  insulation  and  mode  of  suspension  in 
cise  of  high  pressure.  For  alternating  currents  the  two  conductors  must  be  par- 
illel  and  not  more  than  18  inches  apart.  A  plan  of  all  atrial  conductors  is  to  be 
lodged  with  the  pOstmaster-general,  and  all  supports  are  to  bear  a  mark  indi- 
citing  their  ownership.  All  conductors  and  supports  are  to  be  efficiently  super- 
Tised  and  maintained  by  the  owners,  and  removed  when  use  has  ceased.  (See 
also  Part  2,  No,  5,  postmastor-general.) 

These  regulations  do  not  apply  and  the  section  does  not  extend  to  telegraph 
vires,  nor  to  wires  laid  under  Parliamentiary  powers,  nor  do  they  effect  con- 
ductors entirely  inclosed  within  buildings,  or  used  for  supplying  electricity  from 
one  part  of  premises  to  another  in  the  same  occupation. 

PARLIAMENTARY  POWERS. 

Three  methods  are  provided  by  the  acts  for  obtaining  Parliamentary  powers  to 
^pply  electricity  within  a  defined  area,  viz.,  special  act,  license,  and  provisional 
Order. 

Special  act, — This  method  calls  for  but  little  notice.  Only  one  such  act  has 
liitherto  been  passed,  and  that  under  exceptional  circumstances.  The  Board  of 
Trade  are  unfavorable  to  any  special  act  being  applied  for  where  parties  can  ap- 
F^y  for  a  provisional  order ;  and  in  the  face  of  their  opposition  it  is  unlikely  that 

*  application  under  this  head  will  be  successful. 

But  however  this  majr  be,  it  is  improbable  that  Parliament  will  grant  more 
i^Torable  terms  by  special  act  than  may  be  obtained  by  provisional  order,  or  will 
f^  any  of  the  obligations  or  [Restrictions  laid  down  m  the  model  order. 

Ucense. — This  must  also  bo  regarded  as  a  method  of  secondary  importance, 
««pecially  as  the  Board  of  Trade  have  announced  that,  except  of  applications  by 
local  authorities,  licenses  will  not  be  granted  for  large  areas,  such  as  the  whole 
^ a  provincial  town,  or  a  London  parish. 

The  term  can  not  exceed  seven  years,  although  it  may  be  renewed  upon  the 
^^  conditions  as  are  applicable  to  an  original  grant. 

The  consent  of  the  local  authority  must  be  obtained  in  the  manner  specified 
^r  the  head  of  procedure,  and  if  this  consent  is  withheld  a  license  can  not 

*  even  applied  for. 

A  license  can  not  be  granted  until  three  months  after  notice  has  been  advertised, 
^ihQ  formalities  completed,  as  stated  under  the  head  of  Procedure. 

The  proceedings  are  regulated  by  (1882)  No.  3,  and  the  Board  of  Trade  rules 
*«ve  referred  to. 

The  compulsory  powers  of  purchase  by  local  authorities  do  not  apply  to  under- 
»tmgg  authorized  by  license. 

The  advantages  of  proceeding  by  license  are,  that  it  can  be  more  expeditiously 
j^  cheaply  obtained,  and  is  not  nampered  by  any  requirements  as  to  notices 
being  piven  before  fixed  days  in  the  year.  It  comes  into  operation  without  the 
"^^oeasity  of  being  conlirmed  by  Parliament,  and  may  sometimes  be  obtained  to 
■•^e  time  while  an  application  for  a  provisional  order  is  pending.  A  license 
J^y  also  be  useful  when  undertakers,  who  already  hold  a  provisional  order, 
T^  to  extend  their  system  into  a  small  area  not  included  within  their  exLst- 
^  powers.  On  the  other  hand  is  the  disadvantage  above  referred  to,  thatcer- 
?•«  provisions  which  may  be  valid  in  a  provisional  order,  might  be  ultra  vires 
^  » license. 

^rorwtoiioi  order. — This  is  by  far  the  most  important  method  of  proceeding. 
Toegn*nt  is  made  by  the  Board  of  Trade,  but  must  be  confirmed  by  Parliament, 
*fi«re  the  bill  may  be  opposed,  as  well  as  before  the  Board  of  Trade. 
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The  proceedings  are  regulated  by  (1882)  No.  4.  and  the  aforesaid  rules. 

Notice  must  be  served  on  every  local  authority  within  the  proposed  area  of 
supply  before  July  1,  in  the  year  in  which  the  application  is  to  b3  made. 

Advertisements,  as  described  under  the  head  of  procedure,  must  be  published 
in  the  month  of  October  or  November  following,  and  copies  of  the  |idvertisement 
and  a  map  of  the  proposed  area  deposited  at  the  Board  of  Trade  and  at  the  ofli- 
ces  of  every  clerk  of -the  peace  and  local  authority  within  l^ie  area,  on  or  before 
November  30. 

The  memorial  applying  for  the  order,  and  documents  mentioned  under  the 
head  of  procedure  as  required  to  accompany  it,  must  be  lodged  at  the  Board  of 
Trade  on  or  before  December  21. 

The  applicants  must  be  prepared  to  prove  compliance  with  the  act  and  rules 
by  January  25  following,  and  the  proof  must  be  completed  by  February  25. 

The  confirmation  bill  may  be  passed  at  any  time  before  the  end  of  the  current 
session  of  Parliament. 

The  order  dates  from  the  day  when  the  confirming  act  is  passed. 

The  other  preliminaries  which  are  common  to  licenses  and  provisional  orders 
are  described  under  the  head  of  Procedure. 

The  consent  of  the  local  authority  is  rendered  necessary  to  the  grant  by  (1888) 
No.  1 ,  but  the  Board  of  Trade  have  power  to  dispense  with  this  consent  on  sufficient 
grounds  to  be  stated  in  a  special  report.  This  power  has  been  exercised  in  sev- 
eral cases,  and  provisional  orders  confirmed  by  Parliament,  notwithstanding  op- 
position by  the  local  authority. 

The  liabilitv  to  compulsory  purchase  of  the  undertaking  by  the  local  authority 
at  the  end  of  forty- two  years  is  one  of  the  incidents  of  a  provisional  order.  The 
terms  of  purchase,  unless  varied  by  agreement  between  the  parties  with  the  con- 
sent of  the  Board  of  Trade  under  (1888)  No.  3,  are  laid  down  by  (1888)  No.  2,  which 
stands  as  follows: 

*^  Where  any  undertakers  are  authorized  by  a  provisional  order  or  special  act 
to  supplv  electricity  within  any  area,  any  local  authority  within  whose  jurisdic- 
tion such  area  or  an^  part  thereof  is  situated,  may  within  six  months  after  the 
expiration  of  a  period  of  forty-two  years  or  such  shorter  period*  as  is  specified 
in  that  behalf  in  the  provisional  order  or  in  the  special  act,  from  the  date  of  the 
passing  of  the  act  confirming  such  provisional  order,  or  of  such  special  act,  and 
within  six  months  after  the  expiration  of  every  subsequent  period  of  ten  years, 
or  such  shorter  period  aa  is  specified  in  that  behalf  in  the  provisional  order  or 
in  the  special  act,  by  notice  in  writing  require  such  undertakers  to  sell,  and 
thereupon  such  undertakers  shall  sell  to  them  their  undertaking,  or  so  much 
of  the  same  as  is  within  such  jurisdiction,  upon  terms  of  paying  the  then  value 
of  all  lands,  buildings,  works,  materials,  and  plant  of  such  undertakers,  suitable 
to  and  used  by  them  for  the  purposes  of  their  undertaking  within  such  jurisdic- 
tion, such  value  to  be  in  case  of  difference  determined  by  arbitration:  Prwided, 
That  the  value  of  such  lands,  buildings,  works,  materials,  and  plant  shall  be 
deemed  to  be  their  fair  market  value  at  the  time  of  the  purchase,  due  regard  be- 
ing had  to  the  nature  and  then  condition  of  such  buildings,  works,  materials, 
and  plant,  and  to  the  state  of  repair  thereof,  and  the  circumstance  that  thev  are 
in  such  a  x>osition  as  to  be  ready  for  immediate  working,  and  to  the  suitability  of 
the  same  to  the  purposes  of  the  undertaking,  and  where  a  part  only  of  the  un- 
dertaking is  purchased,  to  any  loss  occasioned  by  severance;  but  without  any 
addition  in  respect  of  compulsory  purchase,  or  of  good  will  or  of  any  profits 
which  may  or  might  have  been,  or  be  made  from  the  undertaking,  or  of  any  simi- 
ilar  considerations.  The  Board  of  Trade  may  determine  any  other  questions 
which  may  arise  in  relation  to  such  purchase,  and  may  fix  the  date  from  which 
such  purchase  is  to  take  effect,  and  from  and  after  the  date  so  fixed,  or  such 
other  date  as  may  be  agreed  upon  between  the  parties,  all  lands,  buildings, 
works,  materials,  and  plant  so  purchased  as  aforesaid,  shall  vest  in  the  local 
authority  which  has  made  the  purchase,  freed  from  any  debts,  mortgages  tor 
similar  obligations  of  such  undertakers  or  attaching  to  the  undertaking,  and 
the  powers  of  such  undertakers  in  relation  to  the  supply  of  electricity  under  this 
act,  or  such  provisional  order  or  special  act  as  aforesaid  within  such  area  or  part 
thereof  as  aforesaid,  shall  absolutely  cease  and  determine,  and  shall  vest  in  the 
local  authority  aforesaid." 

•In  the  LiveriKK)!  order,  1889,  the  term  is  reduced  to  twenty-one  years,  and  subsequent  periods 
of  seven  years. 

t  Clause  76  of  the  model  order  provides  that  mortgages  shall  not  be  a  charge  on  the  undertak- 
ing in  the  event  of  sale,  but  shall  comprise  th«  purchase  money,  and  every  mortgage  Bhall  be  in- 
dorsed with  a  notice  to  that  effect. 


printed  copies  of  the  draft,  license,  or  order  can  be  obtained  at  a  price  not 
ling  Is,  It  must  also  inform  the  public  that  objections  should  bo  lodged  by 
addressed  to  the  Board  of  Trade,  in  case  of  a  provisional  ord-^r,  before  Feb- 
1,  and  in  case  of  a  license,  within  two  months  from  the  first  advertisement, 
e  of  this  latter  fact  must  also  be  printed  at  the  end  of  the  draft;  see  rule 
he  advertisement  must  be  inserted  once,  at  least,  in  each  of  two  successive 
in  the  same  newspaper,  circulating  in  the  proposed  area,  or  such  other 
aper  as  the  Board  of  Trade  may  direct,  and  ones  in  the  London,  Edinburg, 
blin  Gazette,  according  as  the  area  of  supply  is  in  England,  Ireland,  or 
ind. 

consent  of  any  local  authority  to  an  application  for  a  license,  or  the  grant 
rovisional  order,  must  be  signified  by  a  resolution  passed  at  a  special  meet- 
such  local  authority  held  after  a  month's  notice,  of  the  purposes  of  such 
1^,  and  the  fact  must  be  certified  in  the  form  required  by  rule  8. 
dications  must  be  by  memorial  addressed  to  the  Board  of  Trade j  accompa- 
►y  six  printed  copies  or  the  draft  order  or  license  applied  for  (rule  3). 

draft  must  contain,  besides  the  matters  required  to  be  stated  in  the  ad- 
Bment,  a  statement  of  the  purposes  for  which  a  supply  is  to  be  given;  the 
itns  and  obligations  thereof,  including  price,  nature,  and  amount  of  sup- 
rovisions  for  securing  the  safety  of  the  consumers  and  of  the  public,  and  for 
ling  performance  by  the  undertakers  of  their  duties  in  relation  to  the  sup- 
ad  for  the  revocation  of  the  license  or  order,  where  the  undertakers  fail  to 
m  such  duties  (rule  4). 

ompanying  the  memorial  there  must  be  deposited  with  the  Board  of  Trade 
5  and  6)— (I)  A  map  of  the  proposed  area  (copies  of  this  must  also  be 
i  with  the  clerk  of  the  peace  and  the  local  authority  for  each  district  in- 
l).  (2)  A  list  of  such  local  authorities.  (3)  A  list  of  streets  not  repairable 
al  authorities,  and  of  railways  and  tramways,  canals  and  navigable  rivers 
id  (if  any).  (4)  A  statement  of  the  capital  to  be  expended,  and  the  mode  of 
ling  it.  (5)  If  the  applicants  are  a  company,  a  copy  of  their  memorandum 
rticles  of  association.    (6)  A  fee  of  $50  to  cover  ordinary  expenses  of  the 

of  Trade.    Further  expenses,  if  incurred  in  consequence  of  inquiries*  or 
^ise,  must  be  paid  by  the  applicants  in  addition  to  the  above, 
en  the  undertakers  under  any  license,  order,  or  special  act  desire  the  con- 
f  the  Board  of  Trade,  under  (1882)  No.  13,  to  enable  them  to  break  up  any 
not  repairable  by  a  local  authority,  oran^  railway  or  tramway  which  they 
)t  empowered  to  break  up  under  such  license,  order,  or  act,  application 
be  made  by  memorial  (see  rule  7),  giving  full  particulars  of  what  is  re- 
1.    Notice  must  be  given  to  all  parties  intorestod  therein,  and  no  consent 
B  given  until  these  have  had  an  opportunity  of  stating  objections  thereto. 
I  manne  *  of  serving  notices  is  prescribed  by  rule  9. 
actions  to  the  grant  and  copies  of  any  clauses  or  amendments  desired  must 
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Part  2.— Position  op  Undertakers  and  Rights  of  the  Public  After 

Paruamentary  Powers  have  been  Granted. 

It  is  provided  by  [1882)  No.  3,  subsection  8,  that  a  license  mny  make  certain 
regulations,  and  section  4  states  that  a  provisional  order  shall  be  subject  to  like 
provisions.  The  same  provisions  are,  however,  also  authorized  by  section  6, 
which  is  much  more  comprehensive,  and  stands  as  follows : 

*^The  undertakers  shall  be  subject  to  such  regulations  and  conditions  as  mav 
be  inserted  in  any  license,  order,  or  special  act  ejecting  their  undertaking  witn 
regard  to  the  following  matters : 

"(a)  The  limits  wiuiin  which,  and  the  conditions  under  which,  a  supply  of 
electrici^  is  to  be  compulsory  or  permissive; 

"  (6)  The  securing  a  regular  and  eflBcient  supply  of  electricity; 

'*  (c)  The  securing  the  ^ety  of  the  public  from  personal  injury,  or  from  fire  or 
otherwise; 

^*(d)  The  limitations  of  the  prices  to  be  charged  in  respect  of  the  supply  of 
electricity; 

**(e)  The  authorizing  inspection  and  inquiry  from  time  to  time  by  the  Board 
of  Trade  and  the  local  authority ; 

"(/)  The  enforcement  of  the  due  performanr*.e  of  the  duties  of  the  undertakers 
in  relation  to  the  supply  of  electricity  by  the  imposition  of  penalties  or  other- 
wise, and  the  revocation  of  the  licens3  or  sx)ecial  act  where  the  undertakers 
have,  in  the  opinion  of  the  Board  of  Trade,  practically  failed  to  carry  the  pow- 
ers granted  to  them  into  effect  within  a  reasonable  time  or  discontinued  the  ex- 
ercise of  such  powers ;  and 

*^{g)  Greneratly  with  regard  to  any  other  matters  in  connection  with  the  un- 
dertakinpi'S. 

**  Provided  always  that  the  Board  of  Trade  may  from  time  to  time  make  such 
regulations  as  they  may  think  expedient  for  securing  the  safety  of  the  public 
from  personal  injury  or  from  fire  or  otherwise,  and  may  from  time  to  time  amend 
or  repeal  any  regulations  which  may  be  contained  in  any  such  license,  order,  or 
special  act  in  relation  thereto ;  and  any  regulations  so  made  or  amended  by  the 
Board  of  Trade  shall,  from  and  after  the  date  thereof,  have  the  like  effect  in  every 
respect  as  though  they  had  be\^n  originally  inserted  in  the  license,  order,  or 
special  act  authorizing  the  undertaking,  and  every  regulation  so  repealed  shall, 
from  and  after  the  date  thereof,  be  repealed  accordingly ;  but  such  repeal  shall  not 
affect  any  liability  or  penalty  incurred  in  respect  thereof  prior  to  the  date  of  such 
repeal  or  any  proceeding  or  remedy  which  might  have  been  had  in  relation 
thereto. 

"Any  local  authority  within  any  part  of  whose  district  electricity  is  author- 
ized to  be  supplied  under  any  license,  order,  or  si)ecial  act  may^  in  addition  to 
any  regulations  which  may  be  made  under  the  preceding  provisions  of  this  sec- 
tion for  securing  the  safety  of  the  public,  from  time  to  time  make,  rescind,  alter, 
or  repeal  by-laws  for  further  securing  such  safety ;  and  there  may  be  annexed  to 
any  breach  of  such  b^-laws  such  penalties,  to  be  recovered  in  a  summary  man- 
ner, as  they  may  think  necessary ;  provided  always  that  no  such  by-laws  shall 
have  any  force  or  effect  unless  and  until  they  have  been  confirmed  by  the  Board 
of  Trade  and  published  in  such  manner  as  the  Board  of  Trade  may  direct." 

It  is  by  virtue  of  these  sections  that  the  terms  laid  down  in  the  model  order  are 
imposed  by  the  Board  of  Trade,  which  will  now  be  considered,  together  with 
other  sections  of  the  acts  under  the  following  titles: 

(1)  General  obligations  of  undertakers  and  miscellaneous  provisions. 

(2)  Rights  of  undertakers. 

13)  Regulations  as  to  laying  down  mains,  etc.,  and  testing  same. 

(4)  Rights  of  the  public  to  obtain  supply,  and  their  obligations  in  connection 
therewith. 

(5)  Position  of  local  authorities,  county  councils,  and  the  postmaster-general. 

1.  General  obligations  of  undertatkers  and  miscellaneous  pro- 

\'lSIONS. 

A.—AccowfUSf  mapSj  and  other  documents  to  he  kept,  published,  or  deposited  by  under- 
takers. 

Printed  copies  of  their  license  or  provisional  order  must  be  deposited  for  pub- 
lic inspection  at  the  Board  of  Trade,  and  at  the  office  of  every  clerk  of  the  peace 
and  locaJ  authority  within  the  area  of  supply,  and  be  supplied  to  all  persons  ap- 
plying for  the  same  (rule  14). 


> 
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Annual  accounts  must  be  published  in  such  form  and  manner  as  the  Board  of 
Trade  may  approve,  by  March  25,  in  each  year,  made  up  to  the  previous  Decem- 
ber 31,  and  copies  be  supplied  to  all  applicants  at  Is.  each.  Penalty  for  default, 
40».  a  day  (1882)  No.  9.  Separate  accounts  of  capital  employed  must  also  be  kept 
under  each  provisional  order  held  by  the  undertakers.  These  must  be  distinct 
from  accounts  of  any  manufacturing^  or  other  business  (clause  8).* 

A  map,  on  a  scale  not  less  than  1  inch  to  88  feet,  showing  the  position  of  mains, 
service  lines,  and  other  underground  works  and  distributing  boxes,  must  be  made 
ftnd  corrected  annually  by  the  undertakers,  and  a  copy  with  date  of  correction 
kept  at  their  principal  omce.  Copies  must  also,  within  one  month  of  correction, 
be  served  on  the  Board  of  Trade,  postmaster-general,  London  county  council,  and 
local  authority.  Penalty  for  default,  £20,  and  X2  for  each  day  after  the  first 
(clause  25  27.) 

Forms  of  requisition  to  lay  mains  referred  to  in  clause  22  (see  4)  must  be  kept 
and  supplied  to  applicants  gratis. 

A  description  of  lands  (if  any)  proposed  to  be  acquired  by  the  undertakers 
must  be  deposited  at,  and  contract  tor  acquiring  the  same  produced  to,  the  Board 
of  Trade.  No  license  or  provisional  order  is  to  have  any  effect  until  this  has  been 
done  (rule  13). 

B. — SecurUy  to  be  given. 

The  undertakers  (if  not  a  local  authority)  must  within  six  months,!  and  before 
exercising  any  powers,  satisfy  the  Board  of  Trade  that  they  are  in  a  position  fully 
ud  effectually  to  discharge  their  obligations,  and  they  must  make  a  cash  deposit 
or ^ive  security  X  in  respect  of  their  whole  authorized  area,  or  separately  in  re- 
ject of  tho  district  of  each  local  authority  included  therein.  For  failure  in  this 
respect  the  Board  of  Trade  may  revoke  the  order  as  to  the  whole  or  part  of  the 
Area.  The  security  will  be  released  in  equal  moieties  on  the  certificate  of  the 
Board  of  Trade  inspector  that  an  equivalent  has  been  expended  by  the  undertak- 
ers, or  that  distributing  mains  have  baen  laid  in  all  the  scheduled  streets,  or 
otherwise  as  the  board  may  approve  (clause  7). 

In  case  of  the  undertakers'  powers  being  revoked,  claims  for  compensation  in 
respect  of  damage  consequent  upon  works  or  other  exercise  of  their  powers,  or 
ior  the  cost  of  removal  of  their  works,  are  to  be  a  first  charge  on  the  money  de- 
posited or  secured,  which  is  to  be  applied  ratably  in  satisfaction  of  such  claims 
tt  may  be  determinad  by  a  Board  of  Trade  arbitrator  (clause  67,  /). 

C.—AmalgamaUon, 

Undertakers  are  forbidden,  under  penalty  of  revocation,  to  purchase  or  acquire 
the  undertaking  of,  or  associate  themselves  with,  any  other  company  or  person 
^applying  electrical  energy  within  the  county  of  London,  without  the  consent 
of  th-3  Board  of  Trade,  after  one  month's  notice  to  the  local  authority.  In  the 
orQers  granted  in  1889  to  metropolitan  companies  the  sanction  of  Parliament  is 
substituted  for  that  of  the  Board  of  Trade,  but  the  orders  granted  for  the  prov- 
inces do  not  contain  any  restrictions  on  this  subject. 

D. — Liability  for  niusance,  injury,  etc. 

No  statutory  powers  are  given  to  undertakers  which  will  exempt  them  to  the 
extent  of  railway  companies  from  injunction  or  indictment  for  nuisance. 

The  existing  state  of  the  law  is  emphasized,  but  not  altered  in  any  way  by 
J^iU8esT4  and  78,  the  one  providing  that  "The  undertakers  shall  be  answera- 
We  for  all  accidents,  damages,  and  injuries  hapi>ening  through,  the  act  or  de- 
'mlt  of  the  undertakers  or  of  any  person  in  their  employment  by  reason  or  in 
''f^Mequence  of  any  of  the  undertakers*  works,  and  shall  save  harmless  all  au- 
^orities,  bodies,  and  persons  by  whom  any  street  is  repairable,  and  all  other 
•uthorities,  their  officers  and  servants,  from  all  damages  and  costs  in  respect  of 
"uch  accidents,  damages,  and  injuries;"  and  the  other  that  ** Nothing  in  the 

'Tbls  and  similar  references  indicate  the  clauses  of  the  model  order. 

*When  anything  has  to  be  done  within  a  fixed  period,  unles!^  otherwise  stated,  the  period  is 
jBdentood  to  date  from  the  commencement  of  the  order,  which  is  defined  by  clause  3  to  be  the 
^OD  which  the  act  of  confirmation  is  passed. 

•In  the  case  of  metropolitan  companies  the  Board  of  Trade  have  required  the  amount  to  be 
«iQO  in  respect  of  each  local  authority's  district  included  In  the  area  of  supply.  Thus  the 
XAoont  required  from  the  lK)ndon  Electric  Supply  Corporation  was  £13,000,  since  their  area  ex- 
tends  into  thirteen  of  such  districts. 
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order  shall  exonerate  the  undertakers  from  any  indictment,  action,  or  other  pn 
ceedings  for  nuisance  in  the  event  of  any  nuisance  being  caused  by  them/'  (Se 
also  the  proviso  reserving  the  rights  of  telephone  companies,  No.  3,  C.) 

The  first  of  these  clauses  might  appear  to  extend  the  liability  of  undertaker 
to  aocidentB  where  they  have  been  guilty  of  no  negligence  or  default.  This,  hovi 
ever,  has  been  held  not  to  be  the  case  in  the  interpretation  of  similar  word 
under  the  tramways  act,  1870,  section  75.  (See  Brocklehurst  v,  Manchester,  etc 
Tramways  Company,  17  Q.  B.  D.,  118). 

E. — Future  grants  and  acts  of  ParUameTU. 

No  monopoly  is  granted  to  undertakers,  and  (1888)  No.  1  expressly  declare 
that  a  grant  by  license  or  provisional  order  shall  not  restrict  subsequent  grant 
for  the  same  area.  It  is  also  declared  by  clause  79  that  undertakers  are  not  ex 
empted  from  the  provisions  nor  deprived  of  the  benefit  of  any  future  general  act 

F.—Bevocation, 

The  power  to  revoke  a  license,  provisional  order,  or  special  act  is  given  to  thi 
Board  of  Trade  by  (1882)  No.  6  if)  (quoted  above)  in  the  events  therein  mentioned 

The  model  order  prescribes  seven  occasions  for  the  exercise  of  this  power 
namely,  if  the  undertakers — 

(1)  Amalgamate  with  another  undertaking  without  leave  (clause  4). 

(2)  Supply  outside  their  own  area  (clause  6).* 
3)  Fail  to  find  securitrjr  or  make  deposite  as  required  by  clause  7.t 
4J  Fail  to  comply  with  the  provisions  as  to  compulsory  works  (clause  21). 

(5)  Fail  to  execute  works  or  supply  energy  as  required,  and  are,  owing  to  in 
solvency,  unable  fully  and  efficiently  to  discharge  the  duties  imposed  on  them.  J 
representation  to  this  effect,  and  application  for  revocation,  must  be  made  by  th 
local  authority  (clause  64). 

(6)  Satisfy  the  Board  of  Trade  that  they  are  unable  to  carry  on  the  undertaking 
with  profit,  and  that  it  ought  to  be  abandoned.  In  this  case  the  undertakers  mus 
themselves  ai)ply  for  revocation  (clause  65). 

(7)  In  addition  to  the  above,  the  Board  of  Trade  may  revoke  on  such  terms  a 
they  may  think  just,  at  any  time,  with  consent  of  the  undertakers  and  local  at 
thority  (clause  66). 

In  all  these  cases,  except  the  first,  second,  and  last,  the  revocation  may  bepai 
tial,  if  the  undertakers  so  desire,  and  as  regards  the  sixth  case,  if  the  local  autnoi 
ity  also  consent.  In  the  fourth  case  it  is  also  provided  that  s^ter  hearing  repr< 
sentations  from  the  local  authority,  the  board  may  suffer  the  order  to  remain  i 
force,  subject  to  such  conditions  as  they  may  impose,  and  which  are  thereupon  t 
become  of  like  force  as  though  they  had  oeen  contained  in  the  original  ordei 

On  revocation  of  an  order,  the  following  provisions  take  effect  as  regards  tb 
whole  area  of  supply,  or  such  part  as  the  revocation  applies  to  (see  clause  67). 

Notice  of  such  revocation  is  to  be  served  by  theBoam  of  Trade  upon  theundei 
takers  and  local  authority,  fixing  the  date  from  which  all  powers  and  liabilitio! 
of  the  undertakers  for  supply  under  the  order  cease.  Within  one  month  aftei 
service,  the  local  authority  may,  by  notice,  require  the  imdertaJcers  to  sell  sc 
much  of  their  undertaking  as  is  comprised  in  the  revoked  area,  upon  the  term! 
of  the  compulsory  purchase  section  (1888)  No.  2. 

If  the  local  authority  do  not  buy,  the  Board  of  Trade  may  allow  the  undertaken 
to  sell  and  transfer  the  undertaking  to  any  one  else,  but  not  on  lower  terms  than 
the  statute  provides,  without  the  consent  of  the  local  authority. 

When  a  sale  is  efieoted  and  transfer  directed  by  the  Board  of  Trade,  the  un- 
dertaking, or  the  part  thereof  purchased,  vests  in  the  purchasers  freed  of  &U 
debts,  mortgages,  or  similar  obligations,  and  the  order  is  to  remain  in  force  la 
favor  of  the  purchasers.  Mortgages  would  be  a  charge  on  the  purchase  money 
under  clause  75.  * 

If  no  purchase  is  effected,  the  local  authority  or  owners  of  streets  in  which  works 
of  the  undertakers  have  been  placed  may,  with  reasonable  care,  remove  such 
works,  and  the  imdertakers  must  pay  the  costs  of  removal  and  of  reinstating  the 
streets,  the  amount  to  be  settled,  if  necessary,  by  arbitration.  After  a  month'l 
default  in  payment,  such  works  may  be  sold,  and  the  proceeds,  after  defraying 
expenses,  paid  to  the  undertakers. 

•  No  prohibition  on  this  subject  is  contained  In  the  provincial  orders  grated  tn  1889. 
tin  the  Liverpool  and  Birmingham  orders.  1880,  failure  to  keep  certain  capital  ajipropriated  V 
the  imdertaking,  and  distinct  accounts  thereof,  is  made  an  additional  ground  of  revocation. 
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G. — Approvals,  extensions  of  time^  consents^  and  orders  of  the  Board  of  Trade, 

These  are  to  be  sigfnifled  in  writing,  signed  by  one  of  its  secretaries  or  assist- 
ant secretaries  (clause  69).    Costs  incident  thereto,  including  the  cost  of  tests  (if 
any)  in  connection  therewith  are  to  be  paid  by  the  applicants.    On  approval  of 
any  plan,  pattern,  or  specification,  copies  may  he  required  to  be  deposited  at  the 
Board  of  Trade,  and  such  approval  may  from  time  to  time  be  revoked  or  modi- 
tied  (clause  70).    Notice  of  any  approval  or  any  extension  of  time  for  performance 
of  undertakers'  duties,  or  of  an  orde^  of  revocation  made  on  application  of  the 
local  authority,  must  be  advertised  once  at  least  for  two  successive  weeks  in  the 
same  local  newspaper  by  the  applicants  (clause  71).    Notice  of  an  application  for 
extension  of  time  by  undertakers  must  be  given  to  the  local  authority,  who  are 
to  have  an  opportunity  of  making  objections  thereto  (clause  72). 

H. — Notices,  etc. 

Are  to  be  served  by  or  upon  the  undertakers  in  the  manner  prescribed  by 
clause  63,  and  notices  given  by  a  local  authority  will  be  sufficiently  authenticated 
by  the  signature  of  their  clerk  or  surveyor  (clause  62). 

I. — Arbitration, 

Unless  in  any  case  it  is  otherwise  expressly  provided,  all  matters  directed 
under  the  general  acts,  or  any  license,  order,  or  special  act,  to  be  determined  by 
arbitration,  are  to  be  determined  by  an  engineer  or  other  fit  person  nominated 
on  the  application  of  either  party  by  the  Board  of  Trade,  under  the  Board  of 
Trade  arbitrations,  etc.,  act,  1874  (1882,  No.  28). 

J.—Becovery  of  penalties. 

Where  not  otherwise  provided  for,  these  may  be  recovered  in  a  summary 
manner  before  a  court  of  summary  jurisdiction. 
The  obligations  of  undertakers  as  to  compulsory  supply  are  dealt  with  in  No.  4. 

2.  Rights  of  undertakers. 

The  general  enabling  provisions  of  the  electric-lighting  acts  are  contained  in 
(1882)  No.  10,  which  is  as  follows :  "  The  undertakers  may,  subject  to  and  in  ac- 
cordance with  the  provisions  and  restrictions  of  this  act,  and  of  any  rules  made 
by  the  Board  of  Trade  in  pursuance  of  this  act,  and  of  any  license,  order,  or 
special  act  authorising  or  affecting  their  undertaking,  and  for  the  purpose  of 
supplying  electricity,  acquire  such  lands  by  agreement,  construct  such  works, 
acquire  such  licenses  for  the  use  of  any  patented  or  protected  processes,  inven- 
tions, machinery,  apparatus,  methods,  materials,  or  other  things,  enter  into  such 
contracts,  and  generally  do  all  such  acts  and  things  as  may  be  necessary  and  in- 
.    cidental  to  such  supply." 

A. — Powers  of  acquiring  land. 

This  is  by  agreement  only,  the  compulsory  provisions  of  the  lands  clauses  acts 
being  expressly  excluded  by  (1882)  No.  12. 

B. — Power  to  supply  electricity. 

This  power  which  (1882)  Nos.  3  and  4  enacts  may  be  given  by  license  or  pro- 
jiaonaf  order,  is  granted  by  clause  9  of  the  model  order  within  the  area  which 
is  defined  by  the  first  schedule. 

The  undertakers  are  forbidden  under  clause  6,  on  pain  of  revocation,  to  erect 
or  lay  down  any^  lines  or  works  outside  their  area  without  the  authority  of  Par- 
^ment  or  a  license.  An  exception  is  made  to  enable  the  undertakers  to  carry 
out  binding  contractfi  existing  on  May  29,  1889,  for  a  period  of  two  years.*  All 
lines  and  works  must  be  removed  within  six  months  afterwards,  under  penalty 
of  £20  for  each  offense,  and  a  court  of  summary  jurisdiction  may  order  their  re- 
naoval  if  this  is  done  by  the  undertakers. 

•Tills  bas  been  farther  curtailed  In  the  London  orders,  granted  In  1889  to  September  29, 1890, 
wtlli  such  earlier  date  an  other  undertaker. 4  duly  authorized  may  be  In  a  position  to  take  up 
BMsappIy.    No  redcrlctlons  on  this  subject  have  been  Inserted  In  the  provincial  orders. 
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O. — Protection  of  undertakers^  property  from  injury  or  seizwre. 

Maliciously  cutting  or  injuring  any  electric  line  or  work  with  intent  to  cat  off 
supply  is  made  felony  by  (1882)  No.  22,  and  punishable  with  five  years' penal  serv- 
itude, or  two  years'  imprisonment. 

Maliciously  or  fraudulently  abstracting,  or  causing  to  be  wasted  or  diverted, 
consuming,  or  using  electricity  is  declared  by  (1882)  No.  23  to  be  larceny,  and 
punishable  accordingly.  Fraudulently  injuring  a  meter,  or  where  supply  is  not 
charged  by  meter,  using  any  lamp  either  larger  or  for  a  longer  time  than  con- 
tracted for,  or  supplying  any  other  person  with  any  part  of  the  electricity  sup- 
plied by  undertakers,  involves  under  No.  18  of  the  gas-works  clauses  act,  1847, 
a  forfeit  to  the  undertakers  of  £5  and  408.  a  day  for  continuance.  Damaging  any 
line,  poet,  lamp,  or  other  work  of  the  undertakers,  or  willfully  extinguishing  pub- 
lic lamps  or  wasting  electricity,  involves  a  forfeit  to  the  undertakers  of  £5,  in 
addition  to  the  amount  of  damage  under  No.  19  of  the  same  act.  And  under  No. 
^,  anyone  carelessly  or  accidentally  breaking,  throwing  down,  or  damaging 
any  such  line,  pillar,  or  lamp  must  pay  damages  not  exceeding  £5. 

In  addition  to  the  above  penalty  and  damages,  undertakers  are  empowered, 
under  No.  38  of  the  gas-works  clauses  act,  1871,*  in  the  case  of  anyone  willfully  or 
fraudulently,  or  by  culpable  negligence,  injuring  any  line,  meter,  or  fittings  of 
the  uhdertakers,  or  tampering  with  a  meter,  or  fraudulently  abstracting  or  con- 
suming or  using  electricity  to  cut  off  the  supply  until  default  is  made  good.  The 
existence  of  artificial  means  of  committing  any  of  the  above  offenses  is  also  made 
evidence  of  fraudulent  intent.  (As  to  improper  use  by  customers,  see  also 
N0.4B.) 

Undertakers'  property  is  protected  from  distress,  execution,  or  bankruptcy' 
proceedings  against  any  person  in  whose  possession  it  may  be  by  (1882)  No.  ^5. 

D.— icttinflf  apparaJtas  for  hire. 

Undertakers  are  specially  authorized  by  clause  61  to  let  for  hire  meters  and 
any  fittings  thereto,  and  any  other  apparatus  required  for  their  undertaking, 
for  such  remuneration,  and  on  such  terms  as  to  repairs,  security  for  the  safety 
and  return  thereof,  as  may  be  agreed  between  the  hirer  and  the  undertakers,  or, 
in  case  of  difference,  decided  by  the  Board  of  Trade,  and  such  remuneration  may 
be  recoverable  summarily  as  a  civil  debt. 

E. — Powers  for  securing  cmd  recovering  payments  for  supply, 

(See  No.  4,  G  and  H.) 

F. — Power  to  break  up  streets. 

This  is  not  expressly  given  by  the  acts,  but  is  imported  from  the  gas-works 
clauses  act,  1847,  which  is  incorporated  by  (1882)  No.  12. 

Undertakers  are  forbidden  by  (1882)  No.  13  to  break  up  private  streets,  rail- 
ways, or  tramways,  without  the  consent  of  the  Board  of  Trade.  Clause  10  of  the 
model  order  gives  this  power  as  regards  streets,  etc.,  specified  in  a  schedule. 
The  same  clause  also  authorizes  distributing  boxes  to  be  placed  in  any  street 
which,  except  so  far  as  the  Board  of  Trade  shall  otherwise  direct,  are  to  be  for 
the  sole  use  and  under  the  sole  control  of  the  undertakers.  The  London  orders 
granted  in  l^S{)  add  that  no  box  is  to  be  placed  above  ground  without  the  con- 
sent of  the  local  authority,  that  the  covers  must  be  constructed  and  maintained 
so  as  not  to  be  a  source  of  danger,  and  must  not  be  removed,  except  at  stated 
hours  prescribed  by  the  London  county  council,  under  a  penalty  of  £5,  unless  in 
case  of  emergency. 

The  following  are  the  regulations  and  restrictions  under  which  these  powers 
may  be  exercised: 

3.  Regulations  as  to  laying  mains,  etc.,  and  testing  same. 

The  sections  of  the  gas-works  clauses  act,  1847,  which  apply  to  this  subject 
are  Nos.  6  to  12.  Some  of  these  are  practically  superseded  by  the  more  elabo- 
rate provisions  of  the  model  order  on  the  same  subject,  but  sections  10  and  U 
should  be  noticed,  which  compel  undertakers,  under  penalty  of  £5  a  day  for 
default,  to  reinstate  ground  broken  up,  convey  away  all  rubbish,  fence  the  works 
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vhile  la  operation,  and  light  them  at  night,  also  to  keep  the  road  or  pavement 
in  repair  lor  three  months  after  breiLking  up,  and  for  twelve  months  ae  regards 
tabsidence.  Penalties  for  want  of  due  diligence  or  care  in  such  matters  are  also 
recoverable  under  section  160  of  the  public  health  act,  1875,  incorporating  sec- 
tions 81  to  83  of  the  town  improvement  clauses  act,  1847. 

( 1882)  No.  17  also  provides  that  the  undertakers  in  exercising  their  powers 
are  to  cause  as  little  detriment  and  inconvenience  as  possible,  and  make  com- 
pensation for  damage  done,  to  be  settled  by  arbitration. 

A. — Bequirements  before  breaking  up  streetSj  etc. 

Except  in  the  case  of  repairs,  renewals,  or  amendments  of  existing  works,  the 
mdertakers  must,  before  proceeding,  give  a  month'snotice  to  the  b6dy  or  person 
liable  to  repair  the  street,  or  bridge,  or  the  owner  of  the  railway,  tramway,  or 
canal  to  be  disturbed,  also  to  the  postmaster-general.  The  notice  must  describe 
ihe  proposed  works  with  a  plan,  and  so  far  as  the  London  county  council,  local 
authority,  or  postmaster-general  are  affected,  the  month  of  August  is  not  to  count 
in  the  month's  notice.  The  undertakers  may  execute  the  works,  if  no  objection 
is  served  ujwn  them  for  three  weeks  after  notice;  but  in  case  of  objections  by  any 
of  the  three  lastr mentioned  authorities,  the  work  may  only  be  done  on  conditions 
approved  by  the  Board  of  Trade,  or,  in  case  of  objection  by  other  parties,  on  terms 
to  De  settled  by  arbitration  (clauses  12  and  13).  The  repairing  authority  or  owners 
nay  give  notice  that  they  will  execute  the  required  works  for  and  at  the  expense 
of  the  undertakers,  in  which  the  case  the  undertakers  must  not  do  them,  unless 
the  party  so  giving  notice  neglect  to  do  so  for  twenty-four  hours  after  a  time 
specified  by  a  further  requisition  to  be  served  by  the  undertakers  not  more  than 
forty-eight  or  less  than  twenty-four  hours  before  the  time  so  specified.  Breach 
of  any  of  these  regulations  involves  a  penalty  on  the  undertakers  of  £10,  and  £5 
tor  each  day^s  default  after  the  first;  but  they  will  be  excused  if  the  case  is  one  of 
emergency,  and  they  have  complied  with  the  requirements  so  far  as  was  reasonable 
onder  the  circumstances  (clause  14). 
N.  B. — The  gas  works  clauses  act,  1847,  No.  8,  only  requires  three  clear  days' 
Botice  before  breaking  up  a  street. 

B,— Mutual  facUUiea  to  uhdertakers  and  the  owners  of  other  pipes y  wires ^  etc. 

These  are  granted  by  (1882)  No.  15,  **  subject  to  the  provisions  of  this  act.  and 
of  the  license,  order,  or  special  act,  and  to  any  by-laws  made  under  this  act.'* 

Special  regulations  are  accordingly  laid  down  in  the  model  order  to  be  ob- 
served by  undertakers  and  the  owners  of  pipes,  wires,  etc.,  under  any  street,  as 
regards  interfe.-ence  with  each  other's  works.  Clause  15  mak  s  similar  provi- 
aons  to  those  described  under  (A),  with  respect  to  notices  to  be  given  to  the  par- 
ties whose  property  is  to  be  interfered  with,  the  right  of  the  latter  to  do  the  work 
themselves,  arbitration,  and  penalties  for  breach.  The  main  sewers  of  the  Lon- 
don county  council  are  excluded  from  the  scope  of  this  clause. 

Tliesei  mutual  rights  are  extended  by  clause  16  to  the  case  of  undertakers  re- 
quiring to  dig,  for  laying  new  works  other  than  service  lines  near  to  any  sewer, 
drain,  water  course,  defense,  or  work  under  the  jurisdiction  of  the  London  county 
council  or  local  authority,  or  any  pipe  of  any  gas  or  water  company;  or  vice  versa, 
Notice,  not  more  than  forty-eight  or  less  than  twenty-four  hours,  must  be  given 
to  the  parties  affected,  who  may  superintend  the  work  and  make  requirements 
for  protection  of  their  property.  Also  compensation  must  be  paid  for  any  loss 
or  damage  entailed.  The  penalties  for  breach  are  the  same  as  in  the  preceding 
clauses,  but  are  not  to  be  enforced  if  the  default  arose  through  ingnorance  (not 
due  to  negligence)  as  to  the  position  of  the  works  affected. 

The  corresponding  clauso  in  London  orders  granted  in  1889  contains  further 
provisions  under  this  heading,  extending  the  notice  of  fourteen  days,  requiring 
*ork8  to  be  supported  in  case  of  being  undermined,  and  permitting  owners  to 
execute  themselves,  and  at  their  own  risk,  the  works  referred  to,  upon  receiv- 
iug  reasonable  payment,  except  in  cases  where  the  London  county  council  have 
given  notice  that  they  will  execute  them;  also  requiring  forty-eight  hours'  no- 
tice by  undertakers  or  a  gas  company  before  connecting  a  service  line  or  pipe  to 
•Dy  house  supplied  by  the  other,  in  which  case  the  same  provisions  as  above  are 
to  apply.  It  also  requires  lines  to  be  sufficiently  insulated  wherever  liable  to 
touch  gsfl  pipes,  and  forbids  gas  pipes  to  be  used  for  completing  any  electric  cir- 
eult 

H.  fix. 
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C. — Protection  of  telephone  companies^  etc.,  and  owners  of  docks,  canals,  etc, 

Befoi'e  layingf  or  commencing  to  use  any  line  in  a  manner  which  may  injuri- 
ously affect  telegraphic  or  telephonic  communication  through  wires  lawfully 
laid,  seven  days'  notice  must  be  given  specifying  the  course,  nature,  and  gauge 
of  the  said  line,  the  amount  and  nature  of  the  current,  and  what  earth  returns 
(if  any)  will  be  used.  The  undertakers  must  conform  to  any  reasonable  require- 
ments, thereupon  made  by  the  owners  of  such  wires,  and  any  differences  between 
the  latter  and  the  undertakers  as  to  the  reasonableness  of  such  requirements  are 
to  be  settled  by  arbitration.  These  i)rovi8lon8  do  not  apply  to  i-epairs  or  renewals, 
provided  the  amount  and  the  nature  of  the  current  are  not  altered.  The  penal- 
ties for  breach  are  £5  and  40s.  for  every  day's  default  after  the  first,  witn  the 
same  exception  as  in  the  last  clause  in  case  of  ignorance  (clause  17), 

Further  protection  is  also  given  by  clause  9,  which  forbids  anypart  of  the  cir- 
cuit being  connected  to  earth  unless  approved  by  the  Board  of  Trade,  with  the 
concurrence  of  the  postmaster-general.  The  corresponding  clause*  in  the  or- 
ders granted  in  1889  also  requires  that  undertakers  shall  construct  their  mains 
and  other  works  of  all  descriptions,  and  work  their  undertaking  in  all  respects 
with  due  regard  to  other  electric  circuits,  from  time  to  time  used  or  intended  to 
be  used  for  telegraphic,  telephonic,  or  electric  signaling,  and  shall  use  every 
reasonable  means  to  prevent  injurious  affection  of  such  circuits,  or  the  currents 
therein,  by  induction  or  otherwise,  and  shall  be  bound  to  make  any  alterations 
or  additions  to  their  system  as  may  bo  directed  by  an  arbitrator.  A  proviso  is 
added  that  nothing  therein  is  to  deprive  the  owners  of  such  circuits  of  any  ex- 
isting rights  to  proceed  against  the  undertakers  by  indictment,  action,  or  other- 
wise. 

Undertakers  must,  at  the  request  of  owners  of  canals,  docks,  or  basins,  on  hav* 
ing  reasonable  facilities  afforded  for  placing  their  works  round  the  same,  or  any 
land  about  to  be  used  for  such  purposes,  place  or  remove  the  said  works  accord' 
ingly.    Disputes  on  the  subject  are  to  be  settled  by  arbitration  (1882.  No,  16). 

D. — Overhead  wires, 

The^e  may  not  be  erected  along,  over,  or  across  any  street  without  the  con- 
sent of  the  local  authority,  who  may  remove  them  if  the  imdertakers  fail  to  do 
so  after  notice,  and  charge  the  latter  with  the  expense.  The  model  order  also 
makes  it  an  offense  to  erect  such  wires  without  the  conaentof  the  London  county 
council,  under  a  penalty  of  JCIO,  and  £5  for  each  day's  continuance  after  the  first. 
An  exception  is  made  in  favor  of  existing  wires,  which  must,  however,  be  re- 
moved in  two  years,  otherwise  the  local  authority  or  London  county  council  may 
remove  or  sell  then  (clause  11).    (See  also  part  1,  "Supply  outside  the  acts.") 

E. — Precautions  for  public  safety. 

The  act  of  1882,  No.  6,  as  quoted  above,  empowers  the  Board  of  Trade  from 
time  to  time  to  make,  amend,  or  repeal  regulations  for  securing  public  safety.  I^ 
also  empowers  the  local  authorities  to  make  by-laws  on  the  same  subject.  In 
the  model  order  (clause  6)  the  Board  of  Trade  reserve  their  right  to  make  such 
regulations  in  the  future,  but  beyond  stating  that  the  undertakers'  system  of 
supply  must  be  approved  by  the  board,  and  imposing  a  heavy  penalty,  under 
clause  42  (see  below,  F),  for  using  any  line  after  it  has  been  prohibited  as  dan- 
gerous, no  special  regulations  have  been  laid  down  on  this  subject.  The  board 
have,  however,  undertaken  in  a  letter  addressed  to  the  London  county  council? 
dated  12th  June,  1889,  to  issue  regulations  to  guard  against  danger  from  current*} 
of  high  tension.  Under  (1882)  No.  14,  a  court  of  summary  jurisdiction  is  em- 
powered, upon  complaints  made,  to  order  the  removal  of  any  overhead  wires 
which  are,  orappear  likely  to  become,  dangerous,  notwithstanoing  that  the  same 
may  have  been  erected  with  the  consent  of  the  local  authority  (see  also  the  spe- 
cial  provision  in  London  orders  noted  at  the  end  of  B). 

F. — Tcstiny  mains^  service  lines,  etc. 

One  or  more  com jie tent  impartial  persons  are  to  be  appointed  electric  inspect- 
ors for  the  purpo{?e  of  insjiectin^r  linos  and  works  and  certifying  meters.  The 
appointment  is  to  be  uiude  by  the  Tendon  county  council,  unfess  they  are  them- 

*  This  differs  In  lanuriiaKt'  from  ( laust' 9  of  the  ipoctel  onior.  and  omits  the  qualification  con* 
talued  in  the  latter,  requiring  that  (nrcuitw  laiil  afu-r  those  of  the  imdertaker'sinust,  in  order t* 
claim  the  heuetlt  af  the  clause,  have  been  lai  l  with  reasonable  precautions. 
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idres  the  undertakers,  in  which  case,  or  If  they  fail  to  appoint,  the  Board  of 
Trade  will  appoint  on  the  application  of  any  consumer  (clauses  2^  and  29).    In 
^vincial  cases  the  local  authority,  or,  if  they  are  the  undertakers,  a  court  of 
smmary  jurisdiction,  take  the  place  of  the  London  county  council. 
Inspectors'  remuneration  is  to  be  fixed  by  the  London  County  Council,  and  is 
to  be  in  addition  to  or  in  substitution  for  their  fees  hereafter  mentioned,  which, 
iathe  latter  case,  are  to  be  received  on  behalf  of  the  county  fund,  or  local  rates, 
Mthe  case  may  be  (clause  30). 
Inspectors  are  to  test  mains  for  insulation  and  conductivity  when  required  by 
the  authority  appointing  them,  but  not  in  regard  to  any  particular  portion  more 
tttanonce  in  three  months,  unless  by  special  order  of  the  Board  of  Trade.    When 
required  hj  any  consumer,  they  are  to  make  the  like  tests  as  regards  service  lines 
ttd  the  efficiency  of  joints,  and  such  other  tests  in  relation  to  such  lines  as  may 
ftom  time  to  time  be  approved  by  the  Board  of  Trade  (clauses  31  and  32). 
The  testing  is  to  be  carried  out  in  such  manner  as  the  inspector  thinks  fit,  and 
it  such  suitable  hours  as  in  his  opinion  will  least  interfere  with  the  supply,  but 
be  is  not,  without  a  special  order  of  the  Board  of  Trade,  to  have  access  to  the 
mns  at  other  points  than  those  reserved  by  the  undertakers  for  their  own  ac- 
%».   Tbe  undertakers  are  to  have  notice  before  testing,  and  are  not  to  be  re- 
sponsible for  interruption  of  the  supply  caused  or  required  by  the  inspector 
clause  33). 

A  rex>ort  of  the  test  is  to  be  made  on  the  following  day  to  the  undertakers  and 
fee  party  requiring  the  same,  and  is  to  be  received  in  evidence.  Either  party 
oay  appeal  against  it  to  the  Board  of  Trade,  whose  decision  is  final  (clause  44). 

f  he  undertakers  must  establish  such  testing  stations  as  may  be  reasonably  re- 
qaired  by  fhe  London  county  council,  and  place  instruments  therein  approved 
by  the  Board  of  Trade,  and  make  proper  connections,  and  supply  energy  for  test- 
i&g.  Any  dispute  between  the  London  county  council  and  the  undertakers  as 
to  what  may  reasonably  be  required  under  this  clause  is  to  be  settled  by  arbitra- 
tkn  (clause  35). 

Undertakers  must  set  up  at  all  places  where  they  supply  energy  by  distribut- 
iog mains  such  instruments,  and  keep  such  records  of  their  readings,  as  the  Board 
e< Trade  may  require,  which  records  are  to  be  received  in  evidence  (clause  36). 
They  must  keep  in  efficient  order  the  above  instruments,  and  those  at  testing 
stations. 

Any  electric  inspector  may  examine  and  record  the  reading  at  such  times  and 
ia  such  manner  as  the  said  authority  may  appoint,  and  such  record  is  to  be  e vi- 
vace (clause  37),  and  he  has  right  of  access  at  all  reasonable  hours  to  the  test- 
ing places  and  premises  of  the  undertakers  for  the  purpose  of  testing  their  lines 
«fid  instruments  and  ascertaining  if  they  are  in  order,  and,  if  not,  he  may  re- 
quire them  to  be  put  in  order  forthwith  (clause  38). 

The  undertakers'  representatives  may  be  present  at  all  tests  and  inspections, 
ktmay  not  interfere  therein  (clause  39). 

The  expense  of  testing,  including  such  reasonable  fees  to  the  inspector  as  may 
^"prescribed  by  the  local  authority,  with  approval  of  the  Board  of  Trade,  are  to 
^paid  b^  the  imdertakers,  unless  his  report,  or,  on  appeal,  the  Board  of  Trade 
^  decide  that  the  local  authority  or  any  consumer  is  at  fault,  in  which'  case 
Payment  is  to  be  made  by  the  latter,  as  a  court  of  summary  jurisdiction  may  di- 
f«ct  (clause  40). 

I>efault  by  the  undertakers  to  afford  all  facilities  for  the  execution  of  the  above 
PfOYisions,  or  otherwise,  in  complying  therewith,  involves  a  penalty  of  £5,  and  £1 
for  each  day's  continuance  after  the  first  (clause  41). 

The  Board  of  Trade  may  order  the  undertakers  to  remedy  any  defect  in  their 
^ins,  lines,  or  works  which  are  not  in  accordance  with  the  regulations  and  con- 
<litions  prescribed,  under  penalty  of  £20  a  day  for  neglect  to  comply  with  the 
*der.  If  the  defect  is  considered  dangerous  the  order  may  prohibit  the  use  of 
^be  defective  main,  line,  or  work,  under  jpenalty  of  £100  a  day  for  disobedience 
iclause  42). 

*  Rights  op  the  public  to  obtain  supply,  and  their  obligations  in 

connection  therewith. 

It  is  enacted  by  (18S2)  No.  19,  that  every  one  within  the  undertakers*  area 
^bil be  entitled  to  a  supply  of  electricity  upon  the  same  terms,  "except  in  so 
^*iBi8  otherwise  provided  by  the  license,  order,  or  special  act."  Section  6 
•<*  lUso  provides  for  conditions  being  inserted  with  regard  to  "  the  limits  within 
vhich  and  the  conditions  upon  which  the  supply  is  to  be  compulsory  or  permia- 
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sive."  By  virtue  of  these  aeotions  full  provisions  on  the  subject  have  been  in- 
serted in  the  model  order,  which  must  bd  taken  to  be  substituted  for  the  more 
sweeping  obligation  that  would  otherwise  exist  under  section  19.  These  pro- 
visions are  as  follows: 

A,— 'Compulsory  distrihtaing  mains  to  he  laicL 

Undertakers  must  within  two  years  lay  suitable  and  sufficient  distributing 
mains  for  the  purpose  of  general  supply  throughout  certain  scheduled  streets 
(clause  19).  At  any  time  after  the  first  eighteen  months,  they  may  also  be  re- 
quired to  lay  such  mains  in  every  street  within  their  area,  upon  the  following 
conditions  being  complied  with.  A  requisition  in  a  form  to  be  supplied  gratis 
by  the  undertakers  must  b3  served  upon  them  by  six  or  more  owners  or  occu- 
piers in  the  street  specified,  or  by  the  local  authorities  controlling  public  lamps 
therein.  In  the  former  case,  if  the  undertakers  within  fourteen  days  after  serv- 
ice so  demand,  the  requisitionists  must  within  fourteen  days  after  such  de- 
mand, or  after  an  arbitrator's  award,  bind  themselves  to  take  such  a  supply  for 
three  years,  as  will  at  current  charges  to  ordinary  consumers  pay  a  reasonable 
annual  sum,  to  be  specified  in  the  demand,  and  must  also,  if  the  demand  so  re- 
quires, give  security  for  payment  thereof. 

Disputes  as  to  the  reasonableness  of  the  sum  or  security  demanded  are  to  be 
settled  by  arbitration,  but  the  sum  is  not  to  be  ^Uess  than  20  per  cent  upon  the 
expenses  of  providing  and  laying  down  the  required  distributing  mains,  and 
any  other  mains  or  additions  to  existing  mains  which  may  be  necessary  for  the 
purpose  of  connecting  such  distributing  mains  with  the  nearest  available  source 
of  supply."  A  local  authority  must,  within  fourteen  days  after  serving  such  a 
requisition,  tender  an  agreement  to  take  a  supply  for  three  years  for  such  lamps 
in  the  street  as  they  control.  The  mains  must  be  laid  within  six  months  of  the 
above  formalities  being  completed  (clause  20,  22,  23,  and  24). 

B. — BiglU  of  consumers  to  obtain  supply. 

Any  owner  or  occupier  within  50  yards  of  a  distributing  main  may  require  the 
undertakers  **to  give  and  continue"  a  supply  to  his  premises,  by  serving  them 
with  a  notice  specifying  the  premises,  the  maximum  power  to  be  supplied,  and 
a  reasonable  date  for  commencement  of  the  supply.  The  undertakers  most 
thereupon  lay  the  necessary  lines,  but  the  consumer  must  pay  the  cost  of  the 
lines  laid  upon  his  proi)erty,  and  of  so  much  outside  it  has  exceeds  60  feet  from 
the  main.  He  must  also  contract  for  three  years'  supply  of  a  sufficient  amount 
to  pay  at  least  20  per  cent  per  annum  on  the  undertakers'  outlay  on  such  lines, 
and  find  security  for  such  payment  if  required. 

The  maximum  demanded  must  be  reasonable,  and  must  not  be  altered  without 
a  month^s  notice  to  the  undertakers,  and  payment  of  all  exi)enses  consequent  on 
such  alteration.  The  undertakers  may  refuse  the  supply,  unless  reasonably  sat- 
isfied that  the  consumer's  fittings  are  in  good  condition,  and  may  cut  off  the  su])- 
ply  so  long  as  the  consumer  uses  it  in  such  a  way  as  to  improperly  interfere  with 
the  supply  to  othei*s.  Differences  as  to  the  reasonableness  of  the  security  re- 
quired or  offered,  or  as  to  the  alleged  defects  in  fittings,  etc.,  or  in  proper  use 
of  the  supply,  are  to  bo  settled  by  arbitration  (clauses  43  and  44).  Also  (1882)  No. 
18,  while  forbidding  undertakers  to  prescribe  any  particular  form  of  lamp,  pro- 
vides ajirainst  improper  use  of  the  su])ply. 

The  London  orders  granted  in  188i)  contain  an  additional  clause,  providing 
that  when  undertakei*s  propose  to  lay  a  lino  in  any  sti*eet  for  supplying  a  partic- 
iilar  consumer,  and  not  for  general  supply,  they  must  give  twenty-eight  days' no- 
tice to  the  local  authority  and  all  jjersons  whose  premises  such  line  will  pass. 
Thereupon,  if  two  or  more  of  such  persons  so  i*equire,  in  accordance  with  the  pro- 
visions above  stated,  the  undertakers  must  lay  a  distributing  main. 

C. — Supply  to  public  lamps. 

The  undertakers  must,  on  reasonable  notice  from  the  local  authority,  supply 
any  public  lamp  within  a  distance  of  75  yards  from  any  distributing  main  (clause  45). 

D. — Penalties, 

Default  in  complying  with  obligations  A  entails  a  penalty  of  £5  a  day,  and  if  the 
Boai*d  of  Trade  are  of  opinion  in  any  case  that  such  default  is  willful  and  unreason- 
ably prolonged,  they  may,  upon  application  of  the  local  aut)iority,  revoke  tb* 
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15  to  the  whole,  or  wi^  the  consent  of  the  undertakers,  any  part  of  the 
f  supply  (see  No.  1  F).  The  penalties  under  B  and  C  are  408.  a  day  for 
iefauft  as  reg^ards  private  consumers,  and  the  same  for  each  public  lamp, 
al  penalties  not  to  exceed  £50  a  day  in  respect  of  defaults  not  being  willful, 
lalty  is  to  be  inflicted  if  the  default  is  caused  by  Inevitable  accident  ov force 
«,  or  is  of  an  unimportant  character. 

E. — Method  of  charging  for  supply. 

idition  to  the  provisions  of  (1882)  No.  19,  before  referred  to,  section  20  de- 
that  the  undertakers  shall  not,  in  making  any  agreements  for  supply,  show 
due  preference,  but  save  as  aforesaid,  they  may  make  such  charges  as  may 
eed  upon  not  exceeding  the  limits  of  price  imposed  by  the  license,  order, 
2ial  act. 

model  order  draws  a  distinction  between  ^*  general  supply,"  t.  e.,  the  sup- 
ordinary  consumers,  and  ^^  supply  to  one  or  more  consumers  under  special 
Qent "  (clause  2),  and  provides  that,  subject  to  the  right  of  consumers  to  be 
id  according  to  one  of  the  methods  hereafter  described,  undertakers  and 
aers  may  make  what  agreements  they  please  as  to  price  and  mode  of  charg- 
ause  49). 

laid  down  by  clau^  51  that  the  value  of  the  supply  to  any  ordinary  con- 
sh^l,  except  as  otherwise  agreed  between  such  consumer  and  the  under- 
,  be  ascertained  by  a  "  certified  meter,"  as  hereafter  defined, 
supply  to  ordinary  consumers  is  to  be  charged  for  in  Board  of  Trade 
^  measured  either — 

)y  the  actual  quantity  of  energy  supplied,  t.  6.,  the  meter  must  measure 
nits  directly ;  or 

3y  the  electrical  quantity  supplied,  in  which  case  the  units  are  to  be  ascer- 
by  the  product  of  the  ampere-hours  indicated  on  the  meter,  and  the  stand - 
essuret  at  the  point  of  junction  with  the  distributing  mains,  this  product 
livided  in  the  case  of  transformers  by  the  ratio  of  transformation ;  or  (un- 
le  Board  of  Trade  otherwise  direct) 

3y  the  number  of  hours  during  which  the  supply  is  actually  used  by  each 
ner,  in  which  case  the  units  will  be  ascertained  by  the  product  of  the  time 

16  maximum  power  which  the  consumer  has  specified  for. 

)re  commencing  supply  through  any  distributing  main,  undertakers  must 
otice  to  the  locSil  authority  by  what  method  they  propose  to  charge  for 
r  through  that  main.  They  must  give  a  month's  notice  both  to  the  local 
rity  and  every  consumer  supplied  from  it  before  changing  the  method,  and 
ee  clause  60)  pay  consumers*  reasonable  expenses  if  a  change  of  meter  is 
^ed. 

ere,  however,  the  undertakers  have  chosen  the  third  method,  consumers 
ifter  giving  a  month's  notice,  insist  on  being  charged  by  the  first  method 
e47). 

F. — Maximum  price, 

s  Ib  to  be  138.  id.  T>er  quarter  for  any  quantitv  up  to  20  units,  and  beyond 
d.  per  unit,  but  t^e  Board  of  Trade  may,  on  the  application  of  the  London 
f  council,  or  the  local  authority,  or  the  undertakers,  revise  these  prioeSi 
>  method  of  charging,  every  seven  years  (clause  48). 

B.— The  above  prices  will  not  necessarily  be  applied  to  provincial  orders.) 
s  price  for  public  lamps  is  to  ba  settled  by  agreement  with  the  local  author^ 
r,  failing  that,  by  arbitration,  regard  being  had  for  the  circumstances  of  the 
the  distributing  mains  which  have  been  laid  for  the  purpose,  and  the  prices 
ed  to  ordinary  consumers  in  the  district  (clause  50). 

G.—Becovery  of  charges, 

^ges  for  supply  or  for  meters  or  fittings  may  be  recovered  summarily  as  a 
lebt,  but  not  as  a  penalty.  r.nurns  of  section  40  of  the  gas-works  clauses 
871,  being  limited  in  this  iv  spect  by  (1882)  No.  12.    The  matter  would 

(imit  in  defined  as  the  energy  contained  In  a  current  of  1,000  am];>^res  flowing  under  an 
^  of  one  volt  durine  one  hour. 

{expression  is  not  deflned  by  the  model  order,  but  In  the  scheduleH  to  the  London  orders 
J  In  I88P  It  is  stated  to  mean  such  a  coiistant  difference  of  potential  corre»i)ondlng  points 
XMlUve  and  negative  distributing  mains  as  may  be  fixed  by  any  regulations  under  such 
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therefoFe  be  dealt  with  under  the  aummary  jurisdiption  act,  1879.  Arrears  due 
from  an  outgoing  tenant  can  not  be  recovered  from  the  incoming  tenant,  unless 
the  two  tenants  liave  so  agreed  (gas-work  clauses  act,  1871,  section  39).  Under 
(1882)  No.  21  the  supply  may  be  cut  off  until  arrears,  with  expenses  of  cutting  off, 
are  paid. 

H. — Security  to  he  given  by  amsumers, 

A  consumer's  supply  may  also  be  cut  off  under  clause  43  if  he  neglects  to  give 
security  for  his  future  payments,  for  ^ven  days  after  notice  from  the  undertak- 
ers requiring  him  to  do  so. 

In  this  and  other  cases,  where  a  consumer  is  required  to  give  security,  the 
amount  and  nature  of  the  security,  whether  by  depositor  otherwise,  is,  in  default 
of  agreement,  to  hf  settled  by  a  court  of  summary  jurisdiction.  In  case  of  a  de- 
posit the  undertakers  must  pay  5  per  cent  interest  on  every  sum  of  10«.  deposited 
for  every  six  months  it  remains  in  their  hands  (clause  68). 

I. — Meters,  etc. 

A  "  certified  meter  "  is  defined  by  clause  52  as  a  meter  certified  by  an  electric 
inspector  (appointed  as  aforesaid,  No.  3,  F)  to  be  of  some  pattern  and  to  have  been 
fixed  and  connected  with  the  service  lines  in  some  manner,  approved  by  the  Board 
of  Trade,  and  to  be  a  correct  meter.  If  the  meter  is  altered,  unfixed,  or  discon- 
nected, it  ceases  to  be  *'a  certified  meter"  until  recertified.  Inspectors  are, 
when  required  by  the  undertakers  or  any  consumer,  and  on  prepayment  of  such 
fees  as  msy  be  prescribed  by  the  London  county  council,  with  the  approval  of  the 
Board  of  Trade,  to  examine  any  meter  and  certify  the  same,  if  he  considers  it  en- 
titled to  be  so  certified  (clause  53). 

Undertakers  must,  if  required  by  a  consumer,  supply,  fix,  and  connect  an  ap- 
propriate meter  and  get  it  certified.  They  may  require  prepayment  of  a  reason- 
able sum  for  the  incidental  expenses ;  also  for  the  price  of  the  meter,  or  security 
to  be  given,  or  a  higher  agreement  entered  into.  Any  differences  under  thifl 
clause  are  to  be  settled  by  arbitration  (clause  54). 

Consumers  may  not  connect  or  disconnect  any  meter  to  be  used  as  aforesaid 
without  forty-eight  hours' notice  to  the  undertakers,  under  penalty  of  40«.  (clause 
55). 

They  must  keep  their  own  meter  in  proper  order  at  their  own  expense;  other- 
wise the  undertakers  may  discontinue  the  supply.  If  such  meter  be  found,  on 
examination  by  the  undertakers,  not  to  be  in  proper  order,  the  expenses  of  tak- 
ing off,  removing,  testing,  inspecting,  and  replacmg  the  same,  and  procuring  it 
to  be  certified,  are  to  be  paid  by  the  consumer;  o3ierwise  by  the  imdertakers 
(clause  56). 

Undertakers  may  let  meters  on  hire  (see  No.  2,  D).  Unless  otherwise  agreed, 
the  undertakers  are  to  keep  a  hired  meter  in  repair  at  their  own  expense,  and 
the  consumer  need  not  pay  rent  for  it  while  defective.  Differences  between 
undertakers  and  consumers  as  to  a  meter  being  in  proper  order,  or  as  to  the 
value  of  the  supply,  are  to  be  decided  by  an  electric  inspector,  who  may  order 
by  whom  the  costs  of  proceedings  before  him  are  to  be  paid,  and  whose  decisiop 
is  final.  Subject,  as  aforesaid,  the  register  of  the  meter  is  to  be  conclusive  evi- 
dence, in  the  absence  of  fraud,  of  the  value  of  the  supply.  If  the  London  county 
council  are  the  consumers  in  question,  then  a  Board  of  Trade  inspector  is  to  be 
called  in. 

It  will  be  observed  that  undertakers  have  no  power  to  prescribe  any  particU' 
lar  form  of  meter,  but,  subject  to  the  above  provisions,  consumers  may  usewhai 
meters  they  please.  Undertakers  may,  however  (see  clause  61),  place  a  secono 
meter  at  their  own  expense  upon  the  consumers'  premises,  being  of  a  pattert 
and  fixed  and  connected  in  a  manner  approved  by  the  Board  of  Trade.  This,  ex- 
cept by  agreement,  can  only  be  placed  between  the  mains  and  the  terminals  oi 
the  consumers'  premises. 

J. — Rights  of  entry  ayi  consumers^  premises. 

The  right  of  entry  upon  consumers'  premises  is  given  to  undertakers  by  (1882 
No.  24  at  all  reasonable  times,  to  in8i>ect.  fix,  connect,  test,  take  off,  or  replace 
lines,  meters,  accumulators,  fittings,  works,  and  apparatus  belonging  to  them 
and  to  ascertain  the  quantity  consumed  or  to  cut  off  supply  and  remove  thei 
property,  they  making  good  all  damage  caused  tliereby. 


of  Teto,  absolute  aa  toft  licenae,  and  quftlltt«daa  toil proviaional  ordor. 

1.) 

ot  compulsory  purchase.    (See  provisioiiRl  order.  Part  1,  aad  No.  1,  F.) 

jl  lo  r-eceive  notice  before  Htreete.  ote.,  are  broken  up  and  to  do  the 

rs'  work  therein  themBelves.     (See  No.  3,  A.)     These  provisiooa  are 

1  the  model  order  under  »  special  authority  given  by  {lH^2i  No.  3,  sub- 

fandi  to  oppoae  extensions  of  undertakers'  time,  or  revocation  of  their 
■  amalgamation  ot  undertakings,  No.  1,  C,  F,,  and  G. 
ights  and  privileges  must  now  be  stated. 

luthority  may  themselves  be  undertakers  either  under  a  licens:  (1882| 
t  proviDional  order  (1882)  No.  4,  aad  the  Board  of  Trade  wiH  prefer 
,her  applicants,  unless  there  is  ^ood  reason  to  the  contrary  (Uiils  2|. 
■encB  would  not  apply  to  an  application  so  far  as  it  might  exUnid  to  an 
id  the  local  jurisdiction  of  the  applicants.  Under  (1SH21  No. :(.  s-uhsjc- 
V  may  not  apply  for  powers  except  in  pursuance  of  a  resolution  paitsed 
\  meeting,  held  after  a  month's  previous  notice  of  the  tiame,  and  of  the 
tihereof. 

alterations  will  obviously  be  neceBsary  in  some  ot  the  t^rms  of  the 
Br  to  meet  the  case  ot  the  undertakers  beiug  the  local  authority.  The 
taken  from  the  Swansioa  order,  18'J0,  may  be  noted  : 
,  as  to  security  and  accounts,  is  omitted,  and,  of  course,  also  all  pro- 
lo  undertakers  obtaining  the  consent  of,  or  having  their  powers  exer- 
tae  local  authority,  and  as  to  the  compulsory  supply  to  public  lamps 
■ic«  therefor.  A  apocial  clause  is  inserted  giving  powers  to  acquii-e 
use  the  stime,  or  any  already  possessed,  for  tbo  purposes  ot  the  undur- 
d  a  clause  providing  that  surplus  revenue  is  to  ha  applied  te  public  im- 
ts  or  reduction  of  loans,  but  that  any  acceHS  beyond  !>  per  cent  on 

Knditure  is  to  ^o  to  reduction  of  the  price  ot  supply.  No  penalties 
)d  for  default  in  laying-  compulsory  mains,  iixcept  the  liability  to  re- 
f  the  order,  and  the  undertakers  arj  expressly  absolved  from  alt  pro- 
whether  civil  or  criminal,  in  respect  to  such  default.  In  the  testing 
court  ot  summary  jurisdiction  occupies  the  position  of  the  London 
incU.  In  other  provincial  orders  where  the  local  authority  are  not 
takers,  they  themselves  occupy  this  position. 

obiained  a  licsntie  or  provisional  order,  a  local  authority  may  con- 
any  companyorpersonfortheexecution  and  maintenance  of  the  works 
r  for  the  supply  ot  electricity,  hut  they  can  not  assign  their  powers 
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dition  to  any  rcT^iiations  issiiod  by  the  Board  of  Trade,  but  confirmation  by  the 
Board  of  Trade  ia  necessary  to  to  their  validity. 

Under  clause  18  of  the  model  order,  as  embodied  in  the  London  orders  granted 
in  1889,  a  local  authority  owning  anv  subway  ma;^  serve  notice  on  undertakers 
requiring  them  to  use  the  same  for  laying  tneir  lines,  and  after  such  notice  the 
undertakers  so  served  may  not  break  up  any  street  where  there  is  a  subway, 
and  must  pay  a  reasonable  rent  for  the  use  thereof,  to  be  settled  by  arbitration 
in  default  of  agreement. 

COUNTY  OOUNCHjS. 

It  will  have  been  seen  that  counter  councils  are  not  local  authorities,  with  the 
single  exception  of  that  comparatively  small  part  of  London  which  the  late 
metropolitan  board  of  work  were  authorized  to  light.  The  ]^sition,  therefore, 
occupied  by  the  London  county  council  under  the  model  order  is  quite  anomalous, 
being  wholly  uncontemplated  by  the  electric-lighting  act  and  the  gratuitous 
creation  of  the  Board  of  Trade. 

County  councils  have  a  locus  standi  to  apply  for  clauses  in  provisional  orders 
or  licenses,  so  far  as  their  intereste  are  affected ;  but  in  drafting  such  documents 
for  the  provinces,  the  name  '*  county  council"  may  be  omitted  from  the  model 
order,  and  except  where  the  two  bodies  are  mentioned  in  conjunction,  the  name 
"  local  authority  "  substituted. 

The  following  righte  and  powers  Of  the  London  county  council,  under  the  model 
order,  have  already  been  noticed  : 

Protection  of  their  sewers,  roads,  bridges,  ete..  No.  3,  A  and  B. 

Restrictions  on  overhead  wires.  No.  3,  D,  and  control  over  distributing  boxes 
No.  2,  F. 

Rights  to  the  deposits  of  maps  No.  1,  A. 

Appointment  of  electric  inspector  and  general  control  of  the  testing  of  mains, 
ete.,  No.  3,  F. 

It  is  to  be  remarked  sis  to  this  last,  that  while  the  fees  of  inspectors  for  testing 
mains  are  to  be  fixed  by  the  local  authority,  those  for  certifying  meters  are  to 
be  fixed  by  the  London  county  council.    (See  clauses  40  and  53.) 

The  council  have  also  the  same  rights  of  requiring  undertakers  to  lay  their 
lines  in  subways  belonging  to  the  council,  as  have  been  stated  to  be  possessed  by 
local  authorities. 

POSTMASTER-OENEBAIi. 

The  rights  and  property  of  the  postmaster-general  are  carefully  preserved  b^ 
the  acts  and  model  order. 

(1882)  No.  3.*)  precludes  any  clause  being  inserted  in  a  license  or  provisional 
order,  which  would  affect  his  telegraphic  monopoly. 

(1882)  No.  26  provides  that  none  of  his  lines  may  be  altered,  except  subject  t^ 
the  telegraph  act,  1878,  of  which  sections  2  and  7  to  12  arc  incorporated ;  tha»" 
undertakers  must  not  lay  any  line  or  do  other  work  which  might  injuriously  aC 
feet  the  postmaster's  lines,  either  by  induction  or  otherwise,  or  which  com* 
within  10  yards  thereof,  without  giving  him  not  more  than  twenty-eight  or  le^ 
than  seven  clear  days'  notice,  spacifying  the  course  and  gauge  of  the  propose^ 
lines,  and  they  must  conform  with  his  reasonable  requirements,  to  be  settled  bj 
arbitration  in  case  of  difference.  Repairs  and  connections  with  mains  wher^ 
the  direction  of  the  line  to  be  laid  crosses  a  line  of  the  postmaster  at  rigb. 
angles  at  the  nearest  point,  and  so  continues  for  6  feet  on  each  side  thereof,  ar* 
excepted  from  these  provisions. 

The  penalties  for  breach  are  the  same  as  those  under  the  provisions  stated  iX 
No.  3,  A.  and  a  penalty  of  £30  a  day  is /tided  for  willfully  interrupting  telegraphic 
communication.  .  Undertakers  are,  however,  absolved  from  penalties  if  the  cas^ 
was  one  of  emergency  and  they  have  given  immediate  notice  at  the  nearest 
postal  telegraph  office  stating  why  they  proceeded  without  statutory  notice. 

Under  the  telegraph  OAit.  1878,  the  postmaster-general  can  give  a  counter- 
notice  to  the  undertakers,  stating  either  that  he  will  do  their  work  for  them  or 
requiring  them  to  proceed  under  his  supervision.  In  either  case  they  are  to  pay 
his  expenses. 

(1888)  No.  4,  also  gives  the  postmaster-general  jurisdiction  over  the  electric 
lines  of  persons  who  are  not  undertakers  under  the  acts,  and  may  require  these 
to  be  used  only  in  accordance  with  such  conditions  and  regulations  as  he  may 
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prescribe,  under  penalty  of  £20  for  neglect,  and  removal  of  the  offending  line 
upon  the  order  of  a  court  of  summary  jurisdiction. 

Under  the  Board  of  Trade  regulations  as  to  atrial  conductors  mentioned  in 
part  1,  a  plan  of  all  such  conductors  must  be  lodged  with  the  postmaster-gen- 
eral. 


BULES  OF  THE  BOARD  OF  TRADE  WITH  RESPECT  TO  OVER- 
HEAD WIRES. 

The  following  are  the  regulations  for  the  protection  of  the  public  safety  and 
of  electric  lines  and  works  of  the  postmaster-general,  and  of  other  electric  lines 
and  works,  prescribed  by  the  London  Board  of  Trade,  under  the  provisions  of 
the  electric-lighting  act,  1888 : 

In  these  regulations  the  words,  terms,  and  expressions  to  which  by  the  electric- 
lighting  acts,  1882  and  1888,  meanings  are  assigned,  shall  have  the  same  respec- 
tive meanings,  provided  that  in  these  regulations : 

"Energy"  means  electrical  energy,  and  for  the  purposes  of  the  electric-light- 
ing act,  1888.  and  these  regulations,  electrical  energy  shall  be  deemed  to  b3  an 
agency  within  the  meaning  of  the  word  electricity,  as  defined  in  the  electric- 
lighting  act,  1882. 

"CJonductor  "  means  an  electric  wire  or  line  for  the  supply  of  energy. 

"Atrial  conductor  "  means  a  conductor  which  is  placed  above  ground  and  in 
the  open  air. 

''Low-pressure  conductor  "  means  a  conductor  in  which  the  difference  of  elec- 
tric potential  either  between  that  conductor  and  earth,  or  between  that  conductor 
or  any  part  thereof  and  any  other  conductor  on  the  same  poles  or  supports,  does 
W)t  exceed  300  volts,  if  the  supply  Ipe  on  the  continuous-current  system,  or  the 
^uivalent  of  150  volts  if  on  the  alternating-current  system.  A  difference  of 
potential  on  the  alternating-current  system  shall  be  deemed  to  be  the  equiva- 
lent of  a  difference  of  potential  on  the  continuous-current  system,  when  it  pro- 
duces an  equal  heating  effect  if  applied  to  the  ends  of  a  thin-stretched  wire  or 
carbon  filament. 

"High-pressure  conductor "  means  a  conductor  in  which  the  difference  of 
electric  potential  as  above  described  is  greater  than  that  of  a  low-pressure 
wnductor. 

REGULATIONS. 

Height  from  ground  and  distance  from  buildings, 

(1)  An  aerial  conductor  in  any  street  shall  not  in  any  part  thereof  be  at  a  less 
*?ight  from  the  ground  than  20  feet,  or  where  it  crosses  a  street,  30  feet,  or 
*ithin  6  feet  of  any  building  for  the  purpose  of  supply. 

Maximum  intervals  hetvxen  supports, 

(2)  Every  atrial  conductor  shall  be  attached  to  supports  at  intervals  not  ex- 
*^ing  200  feet  where  the  direction  of  the  conductor  is  straight,  or  150  feet 
*Qere  the  direction  is  curved,  or  where  the  conductor  makes  a  horizontal  angle 
*t  the  point  of  support. 

Supports,  construction^  and  erection  of. 

(3)  Everv  support  of  atrial  conductors  shall  be  of  a  durable  material,  and  prop- 
erly stayed  against  forces  due  to  wind  pressure,  change  of  direction  of  the  con- 
ojctors,  or  unequal  lengths  of  span,  and  the  conductors  and  suspending  wires 
(u  any)  must  be  securely  attached  to  insulators  fixed  to  the  supports.  The 
^r  of  safety  for  the  suspended  wires  shall  be  at  least  6  and  for  au  other  parts 
^  the  structure  at  least  12,  taking  the  maximum  possible  wind  pressure  at  50 
^ds  per  square  foot.    No  addition  need  be  made  for  a  possible  accumulation 
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Connection  of  support  to  earth. 

(4)  Every  support,  if  of  metal,  shall  be  efficiently  connected  to  earth,  and  if  of 
wood  or  other  nonconducting  material,  shall  be  protected  from  lightning  by  a 
lightning  conductor  fastened  to  the  support  along  its  entire  length,  and  project- 
ing above  the  support  to  a  height  of  at  least  6  inches,  such  lightning  conductor 
bemg  efficiently  connected  to  earth. 

Efficient  earth  connection  defined. 

A  support  shall  be  effioiently  connected  to  earth  when  it  is  connected  to  metal- 
lic mains  for  water  supply  outside  of  buildings,  or,  where  these  are  not  available, 
to  a  mass  of  metal  having  a  total  surface  of  at  least  at  4  square  feet,  buried  to  a 
depth  of  at  least  3  feet  in  moist  earth,  provided  that  in  either  case  the  connecting 
conductor  must  possess  a  mechanical  strength,  and  offer  a  passage  to  electrical 
discharges,  equal  to  that  of  a  strand  of  seven  No.  16  galvanized  iron  wires. 

Light/ning  protectors. 

(5)  Every  aerial  conductor  shall  be  protected  by  efficient  lightning  protectors 
of  pattern  approved  by  the  Board  of  Trade. 

Angle  of  crossing  thoroughfares. 

(6)  Where  any  conductor  crosses  a  street  the  angle  between  such  conductor  and 
the  direction  of  the  street  at  the  place  of  such  crossing  shall  not  be  less  than  (K) 
degrees,  and  the  spans  shall  be  as  short  as  possible. 

Crossing  other  vnres. 

(7)  Where  any  aerial  conductor  is  erected  eo  as  to  cross  any  other  aerial  con- 
ductor, or  any  suspended  wire  used  for  purposes  other  than  the  supply  of  energy, 
precaution  shall  be  taken  by  the  owners  of  such  crossing  conductor  against  the 
possibility  of  that  conductor  coming  in  contact  with  the  other  conductor  or  wire, 
or  of  such  other  conductor  or  wire  coming  into  contact  with  such  crossing  con- 
ductor by  breakage  or  otherwise. 

Maximum  v)orkin^  current, 

(8)  The  maximum  working  current  in  any  aerial  conductor  shall  not  be  sufficient 
to  raise  the  temperature  of  the  conductor  in  any  part  to  such  an  extent  as  to 
materially  alter  the  physical  condition  or  specific  resistance  of  the  insulating 
covering,  if  any,  or  in  any  case  to  raise  such  temperature  to  a  greater  extent 
than  30Pf,  and  efficient  automatic  means  shall  be  provided  which  will  render  it 
impossible  for  this  maximum  working  current  to  be  by  any  accident  exceeded  to 
the  extent  of  25  per  cent,  even  for  short  intervals  of  time ;  and  special  care 
shall  be  taken  that  the  cross  sectional  <^rea  and  conductivity  at  joints  is  sufficient 
to  avoid  local  heating,  and  that  the  joints  are  protected  against  corrosion. 

High  pressure  conductors  to  be  insulated. 

(9)  Every  high  pressure  aerial  conductor  must  be  continuously  insulated  with 
a  durable  and  efficient  material,  to  be  approved  by  the  Boara  of  Trade,  to  a 
thickness  of  not  less  than  one-tenth  part  of  an  inch,  and  in  cases  where  the  ex- 
treme difference  of  potential  in  the  circuit  exceeds  2,0(X)  volts,  the  thickness  of 
insulation  must  not  oe  less  in  inches  or  parts  of  an  inch  than  the  number  ob- 
tained by  dividing  the  number  expressing  the  volts  by  20,000.  This  insulation 
must  be  further  sufficiently  protected  on  the  outside  against  injury  or  removal 
by  abrasion.  If  this  protection  be  wholly  or  partly  metallic  it  must  oe  efficiently 
connected  to  earth,  so,  however,  as  not  to  cause  undue  disturbance  to  other  elec- 
tric lines  or  works  by  electrostatic  induction  or  otherwise. 

Specification  of  insulation. 

(10)  The  material  used  for  insulating  any  high  pressure  aerial  conductor  must 
be  such  as  will  not  be  liable  to  injurious  change  of  physical  structure  or  condi- 
tion when  exposed  to  any  temperature  between  the  limits  of  10^  and  ISO^F.,  or  ta 
contact  with  the  ordinary  atmosphere  of  towns  or  manufacturing  distripts. 
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Jltntmum  insulation  resistance  aJUawdble. 

(11)  The  insulation  reslstanoe  of  any  circuit  using  high  pressure  aerial  con- 
ductors, including  all  devices  for  producing,  consuming,  or  measuring  energy, 
oonnected  to  such  circuit  shall  be  such  that  should  any  part  of  the  circuit  be  nut 
to  earth,  the  leakage  current  shall  not  exceed  one  twenty-fifth  of  an  amoere 
in  the  case  of  continued  current,  or  one-fiftieth  of  an  ampere  in  the  case  of  alter- 
nating currents. 

Indicator  of  leakage, 

Eyery  such  circuit  containing  high  pressure  conductors  shall  be  fitted  with  an 
indicatmg  deyice  which  shall  continuously  indicate  if  the  insulation  resistance  of 
either  conductor  fall  below  the  conditions  required  by  this  regulation. 

Suspension  of  conductors. 

(12)  Every  aerial  high  pressure  conductor  shall  be  efficiently  suspended  by 
means  of  nonmetallic  ligaments  to  suspending  wires  s6  that  the  weight  of  the 
conductor  does  not  produce  in  it  an^  sensible  stress  in  the  direction  of  its  length, 
and  the  insulating  conductors  and  suspending  wires,  where  attached  to  supports, 
shall  he  in  contact  only  with  material  of  highly  insulating  quality,  and  shall  be 
so  attached  and  guarded  that,  in  case  they  break  away,  it  will  not  be  possible  for 
them  to  fall  away  clear  of  the  support. 

Protection  of  telegraph  and  telephone  wires  from  interference. 

(13)  In  the  case  of  aerial  conductors  carrying  alternating  currents,  the  two  con- 
ductors constituting  the  line  and  return  for  any  circuit  shall  be  run  parallel  with 
^&ch  other,  and  at  a  distance  apart  not  exceeding  18  inches. 

Owner  of  conductor  responsible  for  supports. 

(14)  The  owner  of  every  aerial  conductor  shall  be  responsible  for  the  efficiency 
of  every  support  to  which  such  conductor  is  attached,  and  every  support  shall 
^efficiently  marked  with  such  mark  indicating  the  ownership  of  the  conductor 
M  the  Board  of  Trade  shall  approve. 

Maintenance. 

(15)  Every  aerial  conductor,  including  its  support  and  all  the  structural  parts 
*&d  electriciBJ.  appliances  and  devices  b3longing  to  or  connected  with  such  con- 
ductor shall  be  duly  and  efficiently  supervised  and  maintained  by  or  on  behalf 
of  the  owners  as  regards  both  electrical  and  mechanical  condition. 

Unused  conductors  to  he  removed. 

(16)  An  aerial  conductor  shall  not  be  permitted  to  remain  erected  after  it  has 
?^Med  to  be  used  for  the  supply  of  energy,  unless  the  owners  of  such  conductor 
^tend,  within  a  reasonable  time,  again  to  take  into  use. 

(17)  Every  aerial  conductor  shall  be  placed  and  used  with  due  regard  to  elec- 
Wc  lines  and  works  from  time  to  time  used,  or  intended  to  be  used,  for  the  pur- 
pose of  telegraphic  communication  or  the  currents  in  such  electric  lines  and 
'^opks,  and  every  reasonable  means  shall  be  employed  in  the  placing  and  use  -of 
•^.fi&l  conductors  to  prevent  injurious  affection,  whether  by  induction  or  other- 
*^,  to  any  such  electric  lines  or  works  or  the  currents  therein. 

(18)  (a)  A  notice  describing  every  aerial  conductor  erected  or  used  for  the  sup- 
ply of  energy  shall  forthwith,  upon  receipt  of  these  regulations,  be  served  upon 
^epoBtmaBter-general,  together  with  a  plan  showing  the  mode  and  position  in 
*Mch  such  conductor  is  erected. 

(M  The  postmaster-general,  upon  consideration  of  such  notice  and  plan,  may 
require  such  alteration  in  the  position  or  mode  of  erecting,  or  mode  of  use  of  such 
^ductor,  or  compliance  with  such  other  conditions  as  he  may  think  fit,  having 
'^fard  to  the  protection  of  the  electric  lines  or  works  of  the  postmaster-general, 
*fld  any  failure  on  the  part  of  the  body  or  parson  owning  or  using,  or  entitled  to 
^,  the  said  conductor  to  comply  with  such  requirements,  shall  be  deemed  to  be 
*  noncompliance  with  these  regulations. 

H.  Ex.  16 5 
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(c)  Any  notice  required  to  be  served  upon  the  postmaster-general  under  these 
regulations  may  be  served  by  being  addressed  to  nim  and  left  at,  or  transmitted 
through  the  post  to,  the  general  post-office,  London,  and  any  notice  required  to 
b3  served  on  the  body  or  person  owning  or  using,  or  entitled  to  use,  any  aerial 
conductor  may  be  served  by  being  addressed  to  such  body  or  person  and  left  at, 
or  transmitted  through  the  post  to,  their  or  his  office  or  la6t  known  place  of  ad- 
dress. 


AUTHOBIZATION  REGAEDINO  THE  PLACING  OF  THE  ELECTBIC 
CONDUITS  UNDER  THE  PUBLIC  STREETS  OF  PARIS. 

SPECIFICATIONS. 

Ajiticlb  1. 

Mr.  (if  the  grant  is  made  to  a  company  the  name  of  the  representative  of  the 
company  (the  signer  of  the  application)  shall  be  supplemented  by  the  exact  name 
of  the  company  and  the  indicaUon  of  its  place  of  incorporation),  residing  at 

,  is  authorized  to  place  underground,  under  the^  drives  and  sidewalks  in 

the  section  determined  by  the  streets  indicated  on  plan  A,  hereto  annexed,  the 
wires  and  cables  intended  for  the  transmission  of  electric  currents  for  the  pro- 
duction of  light  or  transmission  of  jwwer,  and  to  carry  out  under  the  supervi- 
sion of  the  i^ministration  all  the  work  necessary  for  that  under  system  of  con- 
duits. 

No  authorization  or  concession  for  electric  lighting  shall  be  granted  except 
to  Frenchmen  or  French  companies  incorporated  in  France. 

Article  2. 

The  wires  or  cables  shall  not  be  placed  in  the  sewers  or  subterraneous  galler- 
ies under  Paris. 

They  shall  be  placed  below  the  sidewalks,  in  conduits  made  of  earthenware, 
masonry,  metal,  or  any  material  sufficiently  durable  and  accepted  by  the  mimi- 
cipal  council  upon  advice  of  the  administration. 

The  position,  the  depth,  and  the  maximum  exterior  diameter  of  these  conduits 
shall  in  each  case  be  determined  by  the  administration,  which  shall  take  account 
for  this  determination,  not  only  of  undergi'ound  conduits  already  established 
imder  the  same  sidewalk,  but  also  and  especially  of  those  which  it  might  reserve 
for  itself  for  establishment  in  the  future  for  mumcipal  purposes,  it  being  under- 
stood that  the  conduits  of  the  municipal  electrical  service  shall  be  nearest  the 
surface.  The  licensee  shall  not  be  allowed  to  bring  any  claims  by  reason  of  the 
refusal  of  permission  to  pass  through  certain  streets  for  want  of  space  beneath 
the  sidewalks  under  conditions  above  indicated,  or  for  the  purpose  of  municipal 
reservation. 

The  wires  or  cables  shall  not  be  placed  below  driving  ways  except  to  cross  the 
streets.    These  crossings  must  have  a  depth  of  at  least  one  meter. 

There  shall  be  established  a  conduit  under  each  sidewalk  alongside  of  the 
buildings  to  be  served,  so  that  the  house  connections  shall  never  cross  the  street. 

No  exception  shall  be  made  to  this  rule  except  in  streets  of  a  size  regarded  as 
insufficient  by  the  municipal  council. 

Manholes  shall  be  placed  at  certain  distances  to  allow  of  access  to  the  pipes, 
and  these  latter  shall  be  placed  in  such  a  manner  that,  in  case  of  damage,  by 
using  the  manhole  the  wires  can  be  renewed  and  replaced  without  excavation. 
The  location  and  disposition  of  the  manholes  shall  moreover  be  determined  by 
the  administration.    In  every  case  they  shall  be  covered  with  tarred  lids. 

A  manhole  must  be  placed  at  either  end  of  each  crossing  of  cables  under  the 
streets.  For  crossing  broad  and  frequented  driving:  ways,  and  especially  if  the 
street  is  concreted,  a  manhole  must  ba  placed  at  both  ends  of  the  crossing  and 
the  administration  may  further  require  that  these  manholes  shall  be  connected 
passages,  the  form  of  which  it  shall  determine,  and  which  in  no  case  shall  bo 
connected  with  the  sewers  and  special  branches. 
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If  the  passage  intersects  a  sewer,  the  cable  shall  pass  over  the  sewer.  Never- 
theless, if  the  available  height  between  the  sewer  and  the  pavement  is  insuf- 
ficient, or  if  the  pavement  is  of  wood  or  asphalt,  the  cable  may  pass  through  the 
sewer  in  a  sheath. 

If  several  companies  should  be  authorized  to  make  use  of  the  same  sidewalk, 
the  cables  of  the  different  companies  may  be  placed  in  a  common  conduit,  con- 
structed at  common  expense,  the  dimensions  and  arrangements  of  which  must 
be  approved  l^  the  administration  after  advice  of  the  municipckl  council. 

Article  3. 

The  wires  and  cables  shall  be  placed  at  a  distance  of  not  less  than  I  meter  from 
the  house  fronts,  this  space  being  reserved  for  the  municipal  electric  system, 
and  when  the  administration,  after  deliberation  of  the  municipal  council,  shall 
have  established — 

(1)  That  the  locality  shall  not  be  injured. 

(2)  That,  regard  bemg  taken  of  the  intensity  of  the  current  and  the  nature  of 
the  insulating  envelopes,  they  may  be  placed  there  without  danger  to  persons  and 
without  inconveniencing  the  work  of  the  different  public  services. 

The  above-mentioned  reservation  of  1  meter  may  be  reduced  by  the  municipal 
council  in  streets  where  the  wfdth  of  the  sidewalk  has  been  decided  to  be  insuf- 
ficient. 

Article  4. 

The  wires  entering  the  building  shall  be  laid  between  the  main  cable  and  the 
house  front  in  conduits  joined  to  those  of  the  main  cable. 

All  arrangements  other  than  branch  wires,  such  as  circuit  breakers,  etc.,  shall 
^  placed  outside  the  limits  of  the  public  streets. 

Article  5. 

If  transformers  are  employed  they  must  be  placed  outside  the  public  street. 

Article  6. 

Before  commencing  each  portion  of  conduit  under  the  public  streets  the  plans 
inust  be  presented  to  the  municipal  coimcil  and  to  the  administration  in  fivefold 
'^Py  by  the  licensee,  who  shall  not  commence  work  before  being  notified  of  the 
acceptance  of  his  plans. 

To  make  them  out  properly,  information  may  be  obtained  at  the  bureau  of 
^^^ineers,  about  all  matters  of  which  the  administration  has  control  as  regards 
^ter  pipes  or  gas  pipes  or  other  conduits  already  authorized,  the  sewers  and 

rial  branches,  existing  or  projected  grades,  etc.,  but  he  can  in  no  case  hold 
administration  responsible  for  any  mistakes,  imperfections,  or  omissions 
Jhicb  may  be  found  in  documents  put  at  his  disposal,  nor  for  any  material  dif- 
♦  ficulties  which  may  arise  in  the  execution  of  the  work. 

Article  7. 

The  licensee  shall  keep  constantly  open  to  inspection  a  plan,  on  a  scale  of 
1-1,000,  of  this  system  of  conduits.  Each  house  branch  shall  he  marked  thereon 
^th  the  number  and  class  of  lamps  which  it  feeds,  or  the  number  of  horse-powers 
*hich  it  supplies.  This  plan  shall  bo  completed  by  indicating  the  purpose  and 
9^position  of  the  cables,  the  nature,  the  dimensions,  and  location  of  the  con- 
auits,  etc.  The  special  arrangements  adopted  for  particular  points  of  the  system 
8flall  be  shown  by  detail  drawings  on  a  scale  1 :  20  or  1 :  50,  especially  where  they 
encounter  sewers,  branches  of  water,  or  gas  mains,  also  at  the  crossings  of  the 
street. 

This  plan  must  be  given  in  four  copies,  which  shall  be  revised  and  brought  up 
to  date  every  six  months. 

Article  8. 

Three  days  before  commencing  work  upon  any  conduits  the  licensee  shall  notify 
**^«  en^-ineers  of  the  municii)al  service.  The  like  shall  be  done  for  any  work  of 
ttiaintaming  or  repairing  the  conduit*  except  when  it  concerns  examination  in 
^^  of  accident,  for  which  notice  may  be  given  the  same  day. 
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The  licensee  shall  notify  simultaneously  the  president  of  the  municinal  coun- 
cil and  the  administration  of  the  modification  which  he  wishes  to  make  in  his 
conduits,  or  which,  in  casa  of  urgency,  shall  have  heen  made  hy  him,  in  agree- 
ment with  the  administration. 

Article  9. 

The  licensee  shall  pay  to  the  city  treasury  the  bills  levied  quarterly,  which 
shall  be  submitted  for  his  acceptance,  for  the  expenses  of  (complete)  final  restor- 
ation of  the  public  roads  made  necessary  by  opening  the  trencnes  either  for  the 
first  establishment  or  for  keeping  in  order,  or  for  taking  up  of  conduits.  These 
expenses  shall  be  fixed  by  contract  according  to  the  following  basis  : 

Streets: 

FrancB. 

Paving  with  stone  on  sand per  square  meter..  4 

Paving  with  stone  on  concrete i do 8 

Ballasting-- - 3 

Lining  with  compressed  asphalt per  square  meter . .  16 

Paving  with  wood do 20 

Sidewalks  and  driveways : 

Paving  with  granite do 4 

Paving  with  bitumen. do 6 

Paving  in  stone  to  enter  gateway..- do 5 

Sanding  and  repaving  driveways l 1 

Straight  and  circular  curbstones  of  all  dimensions . .  per  linear  meter .  _  5 

Immediately  after  the  execution  of  the  work  and  until  the  definite  acceptance, 
the  licensee  shall  re-6stablish  and  maintain  temporary  thoroughfare  over  the 
trenches  opened  by  him;  such  maintenance  shall  not,  however,  at  his  expense 
be  prolonged  for  more  than  two  weeks  after  the  completion  of  the  work  in  each 
street. 

All  reconstructions  of  public  works  made  necessary  by  the  establishment  of 
the  conduits  and  not  included  in  one  of  the  categories  above  defined,  shall  be 
levied  in  cost  drawn  up  according  to  the  actual  expenditure  ascertained  by  ap- 
praisal. 

Article  10. 

The  licensee  shall  be  obliged  to  conform  in  the  execution  of  the  work  to  the 
municipal  regulations  of  the  departments  of  the  public  roads  and  of  the  walks  or 
of  the  water  supply  and  public  health. 

He  shall  besides  be  subject  in  a  general  way,  both  in  regard  to  the  establish- 
ment and  the  working  of  the  system,  to  all  the  rules  and  decisions  which  are  or 
shall  be  in  force  during  the  term  of  the  franchise. 

Article  11. 

The  present  franchise  is  granted  for  the  term  of  eighteen  years,  to  commence 
at  date  of  notification  or  approval,  without  monopoly  or  any  privilege  whatever, 
the  city  of  Paris  reserving  the  absolute  right  to  grant  other  franchises  of  the 
same  kind,  even  in  the  extent  of  the  system  of  streets  to  which  the  present  fran- 
chise applies. 

Article  12. 

The  city  of  Paris  binds  itself  to  reserve  for  the  licensee,  to  the  exclusion  of  all 
others,  during  the  duration  of  the  franchise,  the  actual  space  which  shidl  have 
been  used  for  his  system  of  conduits. 

But  it  reserves  the  right  to  order,  and  even  in  case  of  urgency,  to  displace  or 
remove  at  the  expense  of  the  licensee,  any  given  parts  of  the  conduit  system  when- 
ever the  interest  of  public  or  municipal  service  shall  require  it:  The  licensee 
shall  be  request.ed  at  least  five  days  in  advance,  excepting  in  the  case  of  extreme 
urgency,  to  remove  or  displace  the  same,  and  in  case  of  nonfulfillment  the  city 
of  Paris  can  proceed  at  the  expense  of  the  licenseq  and  without  his  having  any 
right  to  indemnity. 

The  licensee  shall,  on  the  other  hand,  be  authorized  in  similar  case  to  restore 
the  system  of  conduits,  condition  to  be  determined  by  the  administration. 

Excepting  in  cases  of  evident  emergency,  the  municipal  council  shall  be  called 
upon  for  its  views  every  time  a  change  of  the  system  of  conduits  is  proposed. 
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Article  13. 

The  lioensee  shall'  have  absolute  control  of  his  charg'es,  but  shall  not  exceed  a 
maximum  of  0.046  franc  iper  carcel  hour,  or  0.45  franc  for  a  quantity  of  electric 
energy  furnished  to  the  subscribers  and  equivalent  to  one  horse-power  per  hour. 

The  electricity  furnished  may  also  be  estimated,  at  the  demand  of  the  sub- 
scriber, either  in  Watt  hours  or  in  ampere  hours  at  a  given  tension.  In  that 
ease  the  charge  shall  be  at  a  maximum  of  0.15  franc  per  hundred  Watt  hours. 

The  licensee  must  have  subscription  contracts  approved  by  the  administra- 
tion, in  which  the  intensity  of  light  must  be  expressed  in  carcels.  Each  of  these 
contracts  shall  contain  the  following  clause : 

"The  present  contract  shall  be  null  and  void  if  the  licensee  is  not  in  a  position 
to  furnish  electricity  at  not  to  exceed  two  months  after  another  lice;isee,  able  to 
furnish  it,  shall  have  put  his  plant  in  the  street  occupied  by  the  subscriber  to 
this  agreement." 

The  city  of  Paris  reserves  the  right  to  lower  the  maximum  price,  fixed  above, 
every  five  years  from  date  of  notification  of  the  approval  of  franchise  by  the  pre- 
fect. 

Action  shall  be  taken  upon  each  franchise  in  such  revision,  which  shall  be 
based  upon  the  reduction  in  cost  attained  by  the  use  of  the  latest  improvements. 

The  lowering  of  the  tariff  shall  benefit  all  consumers,  whatever  may  be  the 
conditions  of  tbeir  contracts.  , 

The  lowering  of  prices  shall  be  determined  by  a  board  of  four  members,  two 
appointed  by  the  prefect  of  the  Seine,  after  the  approval  of  the  municipal  coun- 
<^;  two  by  the  licensee. 

In  case  of  disagreement  a  fifth  expert  shall  be  appointed  by  the  president  of 
the  civil  court. 

The  decision  of  this  board  shall  not  be  effective  except  after  the  approval  of 
the  municipal  council. 

In  case  of  nonappointment  of  two  experts  by  the  licensee,  such  apx)ointment 
shall  be  made  by  the  president  of  the  civil  court. 

The  contracts,  the  supplements,  and  all  the  documents  or  agreements  what- 
^^er  paE»ed  between  the  licensee  and  the  subscribers  shall  be  made  out  in  triple 
copies,  of  which  one  copy,  signed  by  the  company  and  the  subscriber  shall  be 
given  to  the  city  of  Paris. 

All  the  lowermg  of  t9.riff  granted  b^  the  licensee  to  his  subscribers  shall  be 
considered  as  if  made  until  the  expiration  of  the  franchise,  and  the  tariff  cannot 


^very  licensee  shall,  on  demand  of  the  city,  in  the  area  covered  by  his  fran- 
chise, furnish  for  public  lighting  arc  lights  at  the  maximum  tariff  of  0.025  franc 
per  carcel  hour. 

Abticle  14. 

The  licensee  shall  be  obliged,  except  in  special  cases,  when  the  administra- 
tion reserves  the  right  to  itself  to  decide,  after  consulting  with  the  city  council, 
to  furnish  electricity  at  the  rate  of  his  contract  wherever  his  distributing  cables 
^<  to  all  persons  demanding  it. 

The  licensee  has  absolutely  no  right  to  prescribe  to  his  ^bscribers  concerning 
their  interior  arrangements. 

Article  15. 

The  licensee  shall  be  obliged  to  put  up  at  his  cost  all  installations  necessary 
^photon^etric  measurements  and  all  other  tests  as  the  municipal  coimcil  or  the 
•aministration  shall  judge  desirable. 

Artigle  16. 

J^  licensee  shall  pay  quarterly  to  the  city  during  the  time  of  the  grant : 
.  (1\  A  ren4  of  100  francs  per  year  for  each  kilometer,  or  fraction  thereof,  of 
^j^tudinal  conduit  put  under  the  sidewalks. 

(2)  A  levy  of  5  per  cent  on  all  the  proceeds  either  by  the  ascertained  amount 
J»  the  subscriptions  or  by  the  indications  of  the  meters,  for  lighting  as  well  as 
w  motive  force.  For  this  purpose  the  licensee  shall  give  the  state  a  quarterly 
account  of  the  proceeds  ana  a  drawback  of  outstanding  bills  during  the  month 
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following  the  completion  of  the  quarter.  There  shall  not  be  made  any  deduction 
for  bad  debts,  but  there  shall  be  kept  account  of  the  cessation  of  subscriptionB 
regularly  reported  by  the  licensee. 

Article  17. 

When  electricity  is  produced  in  factories  outside  of  Paris,  the  levy  on  the  gross 
proceeds  shall  be  mcreased  1  per  cent. 
If  the  duty  on  ooal  shall  change  in  any  way  the  rent  shall  vary  in  proportion, 

ARTICIiE  18. 

The  licensee  shall  pay  quarterly  the  dues  hereabove  determined  with  a  re 
prieve  of  eight  days  from  the  notice  which  shall  be  given  him  to  this  effect.  H< 
must  put  at  their  disposal  the  books  and  substantiating  documents  which  the^ 
need. 

Article  19. 

The  cost  of  supervision  to  be  exercised  by  the  city  shall  be  at  the  charge  of  tb 
licensee,  payable  before  the  middle  of  January  and  entirely  acquired  by  the  cit; 
from  that  tmie. 

Article  20. 

The  franchise  shall  be  canceled  after  consulting  with  the  municipal  council 

il)  If  the  licensee  transfers  openly  or  clandestinely  to  a  third  person  or  to  an 
ler  licensee  all  or  parts  of  the  rights  and  obligations  resulting  from  the  speci 
fications,  without  an  express  i)ermit  in  writing  of  the  prefect  of  the  Seine,  afte 
advice  from  the  municipal  council. 

(2)  If  he  has  not  commenced  his  work  within  the  term  of  six  months  from  thi 
date  of  his  franchise,  and  if,  within  the  term  of  two  years  he  is  not  able  to  fur 
nish  the  required  electricity  on  all  the  roads  indicated  on  plan  B  hereby  annexed 

(3)  If,  on  the  other  streets  forming  the  perimeter  of  tne  section  or  the  inte 
rior  of  the  section,  the  licensee  will  iSot  extend  his  conduit  and  will  not  fumisl 
electricity  at  the  rate  of  his  subscription  every  time  that  the  demand  shal 
amount  to  760  Watts  during  750  hours  per  year  for  10  meters  of  conduits. 

(4)  If,  during'  the  duration  of  his  franchise,  he  shall  stop  the  distribution  c 
electricity  on  the  whole  or  part  of  his  system  without  having  been  authorize* 
previously  by  a  resolve  of  the  municipal  council. 

(5)  If  the  licensee  does  not  conform  to  the  obligations  imposed  by  these  spec: 
fications. 

In  case  of  failure  of  the  licensee  the  present  franchise  shall  become  null  an 
void,  the  city  besides  reserving  the  right  to  appoint  other  patentees  or  to  exei 
else  the  power  of  buying  in. 

Article  21. 

The  city  of  Paris  reserves  the  right  of  buying  in  at  any  time  after  the  expirj 
tion  of  the  first  ten  years  of  the  term  of  the  franchise. 

The  price  of  buying  in  shall  be  determined  in  the  following  manner: 

(1)  The  average  annual  net  produce  obtained  by  the  licensee  during  the  thrc 
years  preceding  the  year  of  the  buying  in  shall  be  calculated. 

This  net  produQp  shall  make  the  standard  of  an  annuity  which  shall  be  due  an 
paid  to  the  licensee  during  each  of  the  remaining  years  of  the  term  of  the  proi 
ent  franchise. 

It  is  lawful  for  the  city  to  clear  itself  at  any  moment  from  the  remaining  ai 
nuities  to  be  paid  of  the  buying  in,  in  paying  the  capital  representing  the  actui 
value  of  the  annuities  with  a  deduction  of  a  discount  of  5  per  cent. 

In  regard  to  the  conduits,  the  machines  and  apparatus  of  every  kind,  the  toa^ 
of  the  shop,  the  furniture  of  the  offices,  the  grounds,  buildings,  etc.,  in  shor 
everything  belonging  to  the  work  of  the  licensee,  the  city  of  Paris  will  buy  then 
all  for  the  valuation  of  experts  at  the  time  of  the  sale. 

This  sum  shall  be  paid  to  the  licensee  within  six  months  after  the  sale.  Th< 
amount  of  the  buying  in  shall  be  paid  on  condition  that  the  licensee  shall  surro 
gate  the  city  to  all  his  rights  and  privileges,  leases,  rents,  promises  of  sale,  etc 
This  transfer  shall  in  no  way  or  measure  result  in  associating  the  city  in  law 
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nits  or  other  litigious  difflcultieo  which  may  exist  at  the  time  of  sale  between  the 
lioensee  and  any  third  party.  In  view  of  this  clause  it  is  forbidden  to  the  licensee 
to  transfer  or  mortgage  for  the  benefit  of  anyone,  the  buildings  used  by  the  com- 
pany or  the  works  under  the  public  roads  or  in  private  property.  The  property 
of  the  licensee  not  used  for  the  work  which  makes  the  object  of  the  present  per- 
mit, Bhall  be  excepted  from  this  clause. 

Abticle  22. 

At  the  time  fixed  for  the  expiration  of  the  present  franchise,  the  conduit 
shall  be  the  property  of  the  city  unless  the  city  prefers  that  they  shall  be  removed, 
and,  m  that  case,  the  site  shall  be  put  in  its  original  condition  at  the  expense  of 
the  licensee,  either  by  himself  or  the  authorities,  without  his  having  the  right 
to  indemnify.    . 

It  shall  be  the  same  in  case  of  the  cancellation  of  the  franchise  either  for  the 
whole  or  part  of  the  system. 

Article  23. 

The  licensee  shall  be  wholly  responsible,  as  well  to  the  city  as  to  third  parties, 
for  any  damages  which  shall  be  the  consequence  of  the  constructing,  the  pres- 
Mce,  or  the  working  of  the  electric  system. 

Besides,  the  licensee  can  not  demand  any  redress  of  the  city  of  Paris  for  in- 
juries which  his  conduits  or  his  system  may  suffer  from  accidents  resulting  from 
works  in  the  public  road  and  from  any  other  cause.  He  reserves  the  right  of 
t^ress  from  third  parties,  but  renounces  all  right  to  appeal  for  guaranty  to  the 
city  of  Paris. 

Article  24. 

The  licensee  shall,  as  guaranty  of  the  obligations  above  mentioned,  and  as 
guaranty  of  execution,  give  to  the  municipal  treasury  security  of . 

This  security  shall  be  paid  to  the  city  of  Paris  if  the  licensee  does  not  comply 
with  the  provisions  of  the  specifications,  especially  those  indicated  in  Nos.  2  and 
3  of  twentieth  article  of  the  present  book  of  specifications. 

The  securities  can  not  be  giv&n  except  in  3  per  cent  French  of  quotations  Grov- 
ernment  bonds  or  in  bonds  of  the  city  of  Paris,  payable  to  the  bearer  at  the  rate 
existing  at  the  date  of  deposit.    The  licensee  may  receive  the  arrears. 

Article  25. 

The  proportional  number  of  foreign  workmen  employed  by  the  licensee  may 
^  exceed  one-tenth. 

The  length  of  the  working  day  shall  be  nine  hours. 

The  working  hour  of  the  electrical  and  mechanical  workman  shall  be  paid  at 
» minimum  of  0.80  francs  from  6  o'clock  in  the  morning  to  6  o'clock  in  the  even- 
Hi  1.20  francs  from  6  o'clock  in  the  evening  till  midnight,  1.60  francs  from  mid- 
^i  till  6  o'clock  in  the  morning. 

These  minimum  prices  shall  be  revised  every  five  years  and  shall  vary  in  the 
*nie  proportion  as  the  average  salary  entered  m  the  pay  roll  of  the  city  of  Paris. 
.  f'or  work  provided  for  in  the  pay  roll  of  the  city  of  Paris,  the  wages  shall  be 
"*  proportion  to  those  entered  in  the  pay  roll. 

Work  by  contract  is  forbidden. 

The  licensees  shall  be  obliged  to  insure  the  workmen  which  they  employ  against 
accidents  without  deducting  from  their  wages. 

All  the  necessary  precautions  for  the  safety  of  the  workmen  and  of  the  public 
^  be  taken  as  ordered  by  the  administration. 

Article  26. 

Any  nonoompliance  with  the  clauses  of  the  specifications,  any  violation  of  the 
Jubilations  in  force  or  of  the  directions  published  by  the  administration  within 
^®  limits  of  the  rights  which  these  specifications  confer,  shall  result  in  the  im- 
P^ing  of  a  fine  of  So  francs  for  each  infringement  and  each  day' of  delay,  until 
wmpliance  with  the  requirements  without  prejudice  to  the  application  of  the 
'^^ases  relating  to  the  cancellation  of  the  franchise. 

The  amount  of  these  fines,  also  the  cost  of  the  enforcement  of  duty  shall  be  de- 
QjJcted  from  the  amount  of  the  security,  which  deficiency  must  be  made  good  in 
uie  wft^xim""^  time  of  a  month  after  such  deduction. 

Ex.  39 18 


72  ELECTRIC   WIRES   IN  THE   DISTRICT   OF   COLUMBIA. 

r 

In  case  of  insufficient  security  of  failure  to  make  good  the  deficiency 
sum  of  security,  the  administration  shall  have  the  right  to  seize  the  proc 
the  system  of  the  licensee  until  due  compliance. 

These  resolutions  are  equally  applicable  when  the  licensee  shall  not  pay 
municipal  treasury,  in  the  fixed  term,  the  rent  he  owes  the  city  in  acco: 
with  these  specifications. 

Article  27. 

All  the  material,  including  the  electric  wires  and  the  incandescent  lamp 
be  furnished  by  French  houses  and  be  manufactured  in  France. 

ARTICIiE  28. 

The  licensee  must,  at  his  responsibility,  make  application  at  the  right  ti 
all  permits  necessary  besides  those  of  the  municipal  administration  of  Pa 

ABTICIiE  29. 

The  licensee  must  elect  domicile  in  Paris.  (That  is,  must  either  himself 
there  or  have  some  legal  representative  there  residing.) 

Article  30. 

The  cost  of  stamp  duties,  of  registration,  printing,  and  of  everything  to 
the  present  franchise  shall  give  rise  shall  be  at  the  expense  of  the  licensee 

It  shall  be  the  same  with  ^11  taxes  and  contributions  of  whatever  nature 
the  present  franchise  involves. 

These  specicfiations  adopted  by  resolve  of  the  municipal  council  Deceml 
1888. 

NEW  70RK.  , 

THE  PBACTIGAL  WORKING  OF  THE  ELECTRICAL  SUBWAl 

NEW  YORK  CITY. 

[Extracts  from  a  paper  read  before  the  forty-third  meeting  of  the  American  iDStltute  < 
trical  Engineers,  New  York,  February  18, 1890,  by  William  Maver,.  jr.,  electrician  of  Ne' 
Subway  Company.] 

In  preparing  this  paper  I  have  found  that  the  subject  has  almost  natura 
ranged  itself  under  the  following  general  headings,  namely: 

The  type  of  conduits  used  in  the  sub-  Joints. 

ways.  Lead-covered  cables. 

The  drawing  in  of  cables.  Insulation  and  tests. 

The  methods  of  distribution.  Alleged  dangers  of  the  subways. 

The  cables  employed  in  the  subways.  Gas  in  the  subways. 

Present  condition  and  probable  duration  General  remarks. 

of  cables. 

I  have  been  unable  to  obtain  with  any  degree  of  accuracy  the  extents  ol 
trical  subways  or  the  amount  of  wire  placed  in  them  in  the  cities  of  Europ 
therefore  I  can  not  say  definitely  how  New  York  to-day  compares  with 
cities  as  London,  Paris,  and  Berlin  in  that  respect.  But  I  incline  to  the 
that  it  may  be  found  that  New  York  will  fall  but  little,  if  at  all,  behind 
cities.  In  New  York  City  to-day  there  are  73  miles  of  electrical  subway 
1,017  miles  of  ducts.  In  these  ducts  there  are  10,9()6  miles  of  telephone 
945  miles  of  telegraph  wire  (including  fire-alarm  telegraph  wires),  and  457 
of  electric-light  wires.  These  subways  have  a  capacity  for  about  45,000  m 
telephone  and  telegraph  wires  and  2,000  miles  of  electric-light  wires. 

CONDUITS. 

There  are  in  the  New  York  electrical  subways  eight  different  conduit  syi 
namely  :  the  Dorsett,  the  Wyckoff,  zinc  tubing  in  hydraulic  cement,  shec 
cement-lined  pipe,  wrought-iron  pipe  in  hydraulic  cement,  wrought-iron  p 
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isphAlted  ooncrete,  the  Edison  iron  tube,  and  the  JohnstODefdevtio]kfeKl>e%w4^ffon 
oonduits.  All  of  these  conduits  have  been  frequently  desortiJed ;ii  irtiadlv  tiieii^- 
fore,  just  briefly  refer  to  each .  '  .     ;      ;  j . ; .  i :    .  • .  I  ?  ^  i 

The  Dorsett  system  consists  of  blocks  formed  of  a  mateTdahth»ingi«Aieiitg  of 
which  are  pitch,  coal  tar,  and  fine  gravel.  The  blocks  are  imoided^.'with^QbiiUM* 
openings  about  2i  inches  in  diameter  from  end  to  end.  Tho  dTltfKlkK  a^Br4lbDntf il 
feet  long  and  1  foot  cross  section .  The  blocks  are  placed'  end  toendda  ihd  tecKh , 
uid  are  joined  together  by  pouring  between  the  ends  a  Hqfuitl  aoEB|iBUii)±af)|)it!«4|^ 
and  tar,  which  speedily  hardens.  This  compound  is  pTQYBOMdMDJWtntbmtaig  >thB 
ducts  by  sleeves  which  are  placed  in  each  duct  between  tbe  jjunotldh  of  HV^ry^iwo 
blocks.  There  is  about  1  mile  of  this  conduit,  containmg  'I6rinife&idf)d«ciB;  dci 
Sixth  avenue.  It  is  used  for  telephone  and  telegraphioondnotorss  .fPU]s<30iiQ.liit 
WDfi  laid  three  years  ago.  So  far  as  I  can  learn  it  m  in/a  fair  (Vtirt^  bfipDiemvtt- 
tioQ  to-day,  but  not  perfect,  the  block  shaving  in  admfer  Bu»tftnceia  ^nk  lus^^tbflte 
put  the  ducts  out  of  alignment.  It  may  be  not^d  h«D!*e  Umt  6neh|irartff9r  iiu^ 
tarred  hemp,  guide  ropes  of  which  were  laid  in  these  fduo^iwhenLthaa^tototawte 
constructed,  to  be  in  readiness  when  cables  were  to  be  drawn  in,  show  plahilt'tM 
numerous  places  signs  of  deterioration,  said  to  be  the  result  of  dry  rot  combined 
with  the  gases  found  in  the  ducts. 

The  zinc  tube  conduits  are  laid  in  Fifty-eighth  street.  The  zinc  tubing  was 
intended  to  serve  simply  as  a  mold  around  which  hydrauUe^ementconcre^  was 
to  be  Dlaced,  with  the  expectation  that  when  the  2inc  had  cbrJ*0<5qg,'fhe  tybp 
formed  by  the  solid  cement  would  remain  iiitact.  About.  1  nille  of  this  conduit 
has  been  In  successful  operation  for  three  y^firS,  but  the  diflRculty  attendiflfi^  th0 
construction  of  a  conduit  formed  in  this  way  was  so  great,  owing  tO  tl^e  frailty  c4 
the  zinc  tube,  which  readily  gave  way  under  nipdef  ate  pressure,  that  Its  use  }ias 
not  been  further  extended.  r     V/'      '     ; 

The  sheet  iron  cement-lined  pipe  conduits  are  niade  In^ski^le  oj-  muKiple  tube^ 
of  two,  four,  six  or  more  ducts,  as  may  be  redi;irec(^  and  in  leng'th  Of  8  feet,  Trh6 
tubes  are  connected  together  by  a  ball  and  soclcet  j(nnt.  '  These  cohduitjs  at'g;  made 
M follows:  A  sheet  iron  tube  8  feet  in  length  is  held  vet'tically;  i'n$lde  \o?,th^ 
tube  is  placed  a  smaller  brass  tube;  semi-litiuW  cement  is  pouted  wto  tbo  annijTar 
^pace  between  the  brass  and  sheet-i'ron  tubes.  WUen  the  cemeiit  lia^  tjoHditt^d 
tlie  brass  tube  is  withdrawn.  The  cement  is  theu  ready  for  the  dubway$.  Ther^ 
*fe  about  113  miles  of  ducts  of  this  cond'iiit  iti  the  sub^^ayb,  and  diii^ng:  tHie  coiir 
H  summer  it  is  expected  many  times  this  afhount  wilt  be  laid  In  New  Yofk  City^ 

There  are  about  15  miles  of  creOsoted  wood'  ducts  Iii  the  subways,  khpwiiaSth^ 
" yckoflf  conduits.  These  ducts  are  formed  of  wdod  prtping ''  sltnflai'  to  ordlnafj^ 
l^mp  logs.  There  are  lead-covered  telephone  cables  in  these  ducts^  and  the*c- 
Jon  of  the  creosote  upon  the  lead  coVferihg  id'bbih'^carefnllirVatchea'.'^^  T^ 
auctshave  been  in  oi)eration  for  three  yeavL  lam  informed  thai  dfetriiheutiBii 
effects  are  noticeable  in  the  ledd' b6ieiing  of  the  edibles,  which  is  allOV'od'  wltl]i.'3 
percent  of  tin.  ••'       ■.'       .     -.;  '  ;'-  :  '"'J 

The  bulk  of  the  subway  conduits  c6nfedsts of  M"ou|'ht-ii:'oti  pipe  laid  Iri'h^di'mUh 
jpment  concrete.  These  pipes  are  20  feet  in  length  andv^ry  indittmeKJsr  from  2 
w3inches.    The  thickness  of  the  irbn  is  0.217  inch. 

^  laying  all  of  these  pipe  conduits  the  bottom  of  the  trench  is  first  leveled  to 
S^e;  planks  are  then  sent  against  tWsid^  of  the  trench  to  sustain  it.  A  layer 
^  concrete  is  then  laid  and  rammed  in  the  bottom  of  the  trench.  On  this  is 
P**5ed  a  row  of  iron  pipe,'ntot'a;  layer  of  don&rete,'1itien another  fccrw'6f  jiipoi,  and 
^on,  until  the  desired  number  of  layers' iitat/tamed.  The  numberi  of  pipes  im  a 
^^  depends  upon  the  topograpthy  (>f -  the  street  and  the  location <  of  existiii|f  gaa 
^  Water  pipes,  which  it  b  diosired  toiuvoid;  and  thia  mimb^  of  rowsiupon  the 
^tal  number  of  pipes  desired  to  be  laid  in  a  given  subway;  In  order  to  add 
^fength  to  the  mass  and  tOyprotect  the  ducts  frbuD  moehaniical  iirjory,  th^  eon* 
^te  is  applied  more  thickly  6n  the  bottoin^  top^  and  Sides  of:  the  sublrarjr  than  be^ 
^een  the  pipes.  There-  is  pJiaced  over  all  a  IMnoli  yellow  pine  planking^  heavily 
JJ^'osoted,  to  further  protect  the  conduits  against  injury  from  pidcs,  crowbars, 
^in  the  event  of  further  exCavatibnS  in  liib  streietsu'  •"  •  . 

The  wroughtrirott  pipes  are  joined  end  to  end  by  a  ooupU»^  screw  joint  with* 
^pering  or  vanishing  thread.  By  the  use  of  this  form  o£i  thi^eaid,  I  amdhformedv 
^rate  of  laying  this  piping  is  increased  50  per  cent.  These  tubes  are  delivered 
^from  burrs,  and  have  a  smooth  inner  surface.  The  pipes  are  sometimes  as-* 
^•^ted  to  pre veJ*t  rusting,  but  should  they  in  course  of  timeruat,  it  is  expected, 
J*  in  the  case  of  thjO  zinc  tub^y  thftt  the  concrete  will  preserve  the  shape  of  the 
doctintact^    There  arie  close  upon  550  miles  of  wrought-irom  piling  in  the:  subii 
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The  facility  with  which  a  pvpje  conduit  conforms  to  the  varying  condition  of 
the  crowded  streets  of  large  cities,  as  found  in  the  process  of  trencning',  is  one  of 
its  chief  advantages. 

The  main  reasons  which  have  led  to  the  extensive  use  of  wroughMron  piping 
in  the  subways  are  its  great  strength,  its  adaptability  to  varying  conditions  of 
the  street,  and  the  rapidity  with  which  it  can  be  laid. 

The  Edison  system  consists  of  wrought-iron  pipe  in  which  are  placed  the  cop- 

Ser  conductors  or  rods.  These  conductors  are  wound  with  rope  and  the  pipe  is 
lied  with  an  insulating  compound  of  Trinidad  asphaltum,  rosin,  parafline,  and 
linseed  oil.  These  iron  pipes  are  laid  directly  in  the  earth.  There  are  about 
50  miles  of  this  pipe  now  laid  in  New  York  City. 

The  subways  are  in  many  cases  on  both  sides  of  a  street,  and  as  a  rule  the  tel- 
egraph and  telephone  wires  are  assigned  to  ducts  on  one  side  of  the  street  and 
the  electric-light  wires  to  ducts  an  the  opposite  side;  but  in  numerous  instances 
the  electric-light  wires  are  operated  in  distributing  ducts  on  the  same  side  of 
the  street  as  we  telephone  and  telegraph  wires,  and  without  detriment  to  the 
latter. 

BiANHOLES. 

Access  is  had  to  the  conduits  of  the  New  York  subways  by  means  of  manholes 
placed  at  an  average  distance  of  about  one  twenty-fifth  of  a  mile  apart.  The 
manholes  are,  with  a  few  exceptions,  built  of  brick  laid  up  in  concrete  cement, 
with  hydraulic  concrete  bottom.  The  outside  of  the  walls  is  coated  with  cement 
to  prevent  moisture  and  gas  from  penetrating. 

Access  to  the  manholes  from  the  street  is  had  through  the  cast-iron  head  which 
is  set  on  the  brick  work,  and  which  is  provided  with  double  covers.  The  upper 
or  street  cover  weighs  about  350 ;  the  lower  cover  is  provided  with  a  rubber 
gasket  to  prevent  ingress  of  street  water  into  the  manhole.  This  cover  is  fun- 
nel-shaped in  order  that  any  water  which  may  enter  through  the  upper  cover 
may  be  drained  away  from  the  gasket.  The  lower  cover  is  screwed  down  upon 
the  gasket  bv  a  gun  metal  bolt  and  crossbar.  The  uper  cover  is  loose  upon  its 
bearins^s.  The  ducts  enter  the  manholes  at  a  point  easily  accessible  to  the  work- 
men while  standing  on  the  bottom  of  the  manhole.  The  average  width  of  the 
manholes  is  about  5  feet,  and  varies  from  5  to  10  feet  in  depth.  The  hand  blower 
used  for  driving  out  gas  from  the  manholes  is  shown,  also  the  iron  framework 
or  cage  which  &  placed  around  the  opening  to  the  manholes  when  the  cover  is 
removed. 

The  foregoing  mentioned  conduits  maybe  considered  as  belonging  to  the  regu- 
lar subway  system  of  New  York  City. 

There  are,  however,  several  other  conduits  in  operation  in  this  city,  namely, 
the  Brooks,  the  Western  Union^nd  about  5  miles  of  telephone  cable  laid  in 
wooden  boxes  filled  with  sand.    The  Brooks  system  has  been  so  repeatedly  de-. 
scribed  I  need  not  further  allude  to  it.    The  Western  Union  subway  consists  of 
an  iron  pipe  about  6  inches  in  diameter,  into  which  wires  have  been  drawn. 

BODDING. 

The  electrical  subways  of  New  York  City,  with  the  exception  of  the  Edisoa 
system,  are  of  the  class  known  as  the  drawing  in  and  out  systems.    The  first  proc* 
ess  in  drawing  a  cable  through  a  duct  which  is  not  easily  accessible,  except  at  its 
ends  in  the  manholes,  is  obviously  to  provide  a  means  of  drawing  in  the  cable. 
This  is  done  by  a  process  technicily  termed  redding,  which  consists  of  pushing 
rods  through  the  ducts  from  one  manhole  to  the  next.    A  rope  is  then  attached 
to  the  end  of  the  rod,  and  the  rod  is  withdrawn,  bringing  the  rope  with  it.    This 
rope  is  then  emploved  to  haul  in  the  cable.    As  some  of  the  manholes  are  over 
500  feet  apart,  and  it  would  not  be  convenient  to  procure  a  continuous  wooden 
rod  of  that  length — rods  of  about  4  feet  in  length,  furnished  at  one  end  with  a 
screw  and  at  the  other  end  with  a  screw  socket,  are  used.    These  are  placed  in 
a  bunch  in  a  manhole,  and  are  attached  by  the  screws,  one  to  the  other,  as  many 
as  are  required  to  the  distant  end  of  the  duct.    The  rods  are  then  detached  as 
they  are  drawn  out  by  unscrewing  the  ends.    This  is  a  specimen  of  this  form  of 
rod  [showing].    It  is  the  one  most  generally  used.    There  are  other  forms  of  rods 
also  in  use  in  the  subways.    This  [showing]  is  one  of  them.    It  is  furnished  with 
a  slot,  into  which  the  T-end  fits,  but  into  or  out  of  which  it  can  only  go  at  a  cer- 
tain limited  angle.    Therefore,  while  this  joint  of  connection  is  quite  loose,  l^ere 
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b  no  likelihood  of  the  rods  coming  apart  in  the  duct,  because  the  diameter  of  the 
ducts  does  not  permit  a  sufficient  movement  of  the  rod  at  the  joints.  The  time 
taken  in  rodding  a  duct  of  300  feet  in  length  is  about  twenty  minutes. 

Continuous  steel  wire  rods  about  one-quarter  of  an  inch  thick  and  from  300  to 
500  feet  long  are  also  used  for  rodding  the  ducts.  These  rods  are  mounted  on 
s  reel  about  6  feet  in  diameter  which  is  placed  adjacent  to  a  manhole  and  from 
which  it  is  reeled  off  as  the  rod  is  pushed  through  the  duct.  When  this  oper- 
ates freely,  it  is  more  expeditious  than  the  wooden  rod  methods  just  prescribed, 
as  the  time  taken  in  jointing  up  the  rods  is  saved;  but  it  is  found  that  the  wire 
occasionally  buckles  in  the  duct  and  furthermore  it  is  more  apt  to  be  caught  by 
any  obstruction  or  unevenness  than  are  the  wooden  rods,  so  that  by  many  the 
latter  are  employed  as  being  the  more  expeditious,  all  things  considered. 

There  is  also  another  memod  of  rodding  sometimes  employed,  which  consists 
of  a  long  spiral  steel  rod,  the  spiral  of  which  is  about  1  inch  in  diameter.  On 
the  circun&erence  of  the  spiral  small  wheels  are  mounted  to  ease  the  friction. 
This  rod  is  sblso  placed  on  a  reel  and  wound  off  as  it  is  fed  into  the  duct.  This 
spiral  while  quite  elastic  is  yet  capable  of  withstanding  considerable  pressure. 
This  rod  is  pushed  into  the  duct  in  the  usual  way.  The  expense  and  the  weight  of 
this  form  of  **  rod  '^  is  somewhat  against  it,  although  I  am  informed  that  by  its 
use  a  duct  can  be  rodded  in  one- half  the  time  required  by  the  screw  rods. 

Sometimes  in  rodding  obstructions  are  met  with  caused  by  pieces  of  cement, 
Btone,  dirt,  etc.,  gaining  access  to  the  ducts.  Sometimes,  also,  obstructions  are 
caused  bv  uneven  joints  in  the  conduits.  Ordinary  obstructions  are  removed  by 
a  mandril  placed  on  the  first  rod. 

DRAWINO-IN  CABLES. 

After  the  rope  has  been  attached  to  the  cable,  the  latter  is  then  '^  threaded" 
through  the  duct.  The  attaching  of  the  rope  to  a  cable  is  a  matter  of  some 
skill.  The  connection  is  so  made  that  the  strain  comes  chiefly  on  the  con- 
doctors.  To  prevent  the  cable  or  cables  from  twisting  as  drawn  in,  a  swivel  is 
^rted  in  the  rope  near  the  cable. 

The  manner  of  applying  the  force  necessary  to  pull  the  cable  through  the  duct 
depends  upon  the  size  and  length  of  the  cable.  If  it  is  a  small  cable,  say  300 
leet  in  length,  it  can  be  drawn  in  by  two  or  three  mtn.  If  it  is  a  large,  or  if  four 
or  six  small  cables  are  to  be  drawn  into  one  duct,  as  is  frec^uently  done,  more 
^^borate  drawing-in  apparatus  is  used.  This  generally  consists  of  some  form  of 
vinch.  The  largest  telephone  cables  are  drawn  in  by  a  winch  of  special  con- 
action,  in  which  the  power  is  transmitted  through  the  intervention  of  wheel 
puing.  As  a  rule,  it  may  be  said  that  in  the  matter  of  drawing  cables  into  the 
ducts  the  work  has  been  satisfactorily  performed.  In  a  few  instances  mistakes 
me  been  made,  as  in  the  attempt  to  draw  too  many  cables  into  one  duct,  the 
old  problem  of  putting  a  3-inch  bung  into  a  2-inch  hole,  and  in  the  attempt  sev- 
eral lengths  of  cable  have  been  jammed  in  the  ducts  and  injured. 

As  many  as  six  electric-light  cables.  No.  4  B  and  S.  conductors,  have  been  repeat- 
^y  drawn  at  once  into  a  £inch  duct.  It  is  not  deemed  advisable  to  draw  cables 
uitoor  out  of  ducts  over  cables  already  laid,  but  in  cases  of  necessity  it  has  been 
wne  without  injury  to  the  cables. 

As  the  weight  of  a  No.  4  B.  and  S.  lead-covered  cable  is  for  300  feet,  say  250 
pounds,  an  idea  may  be  obtained  of  the  force  required  to  draw  in  such  cables. 
Iftm  informed  that  cables  weighing  in  the  aggregate  6,510  pounds  have  been 
dra^  at  one  time  into  one  duct. 

METHODS  OF  DISTRIBUTION. 

It  isj  of  course,  a  comparativelv  easy  problem  to  arrange  an  electrical  subway 
^f  trunk-line  circuits.  The  dimculty  arises  when  the  question  of  distribution 
01  the  current  from  the  main  conduits  is  to  be  considered,  as  when,  in  the  case 
oHhe  telegraph  and  telephone  circuits,  it  is  desired  to  furnish  cit^  customers 
Jl^th  circiuts,  and  in  the  case  of  electric-light  service  when  it  is  required  to  make 
"Ouse-to-house  or  street-lamp  connections. 

^  the  case  of  telegraph  and  telephone  distribution  subsidiarv  i)ipes  or  ducts 
*Pe  generally  led  from  adjacent  manhole  to  the  front  or  side  of  building  whence 
«ie  cables  are  continued  to  the  roof  of  the  building  or  to  the  back  yard,  from 
vbich  latter  points  the  circuits  are  radiated  as  reauired. 

^he  cable  of  the  telephone  company  is  generally  made  up  into  fifty  pairs. 
When  this  number  of  circuits  is  not  required  in  one  block  or  series  of  blocks  the 
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Qf^tidd  da  forked  in  the  manhole,  one  portion  of  the  conductors  being  led  in 
8tne(Uer  cable  in  one  direction,  another  p6rtion  elsewhere,  as  may  be  require 
This  method  of  distribution  has  been  found  convenient'and  satisfactory. 
.  distribution  of  the  electric-light  current  is  effected  in  several  different  wa, 
iA  the  New  York  subways.  For  street  arc  lamps  the  circuit  is  usuiUly  loop< 
l^m  the  manhole  to  the  lamp-post  through  a  subsidiary  iron  pipe. 

For  easv  access  to  houses  and  to  Idi^nps  in  the  middle  of  blocks,  distributi] 
ducts  are  laid  above  the  trunk  ducts  as  near  the  surface  of  the  street  as  pre 
ticable,  the  average  distance  from  the  surface  of  the  street  being,  perhaps, 
inches. 

The  Johnstone  sectional  conduit  has  hitherto  been  the  most  extensively  ei 
ployed  for  this  purpose  in  New  York  City.  This  conduit  consists  of  sections 
cast-iron  ducts  about  5  feet  in  length.  The  sections  are  placed  directly  abo 
each  other  and  are  held  together  when  in  position  by  removable  clamp  pii 
The  up{)er  section  rests  in  a  groove  in  the  lower  section.  Each  section  oi  H 
conduit  is  divided  into  two  to  six  or  more  compartments  or  ducts— depending  up 
the  size  of  the  section— the  ducts  being  formed  by  removable  partitions  or  sic 
held  in  position  by  suitable  channels  or  grooves  within  the  sections.  Opposi 
each  house  or  every  alternate  house  a  handhole  is  provided  in  the  upper  se 
tion  of  the  conduit.  This  handhole  consists  of  a  removable  cover,  about  2  fe 
in  length,  on  the  upper  section,  and  the  side  of  the  section  at  this  point  is  pr 
vided  with  a  branch  or  spigot. 

This  conduit  is  laid  directly  in  the  earth,  not  in  cement.  When  it  is  desh^ 
to  obtain  access  to  a  conductor  to  tap  or  loop  a  circuit  into  a  building,  the  pa 
ing  and  earth  are  removed  from  the  street  and  the  cover  of  the  handhofe 
lifted,  thus  exposing  the  conductors  in  the  ducts.  A  3-inch  iron  pipe  is  n 
from  the  branch  at  the  handhole  to  the  basement  or  vault  of  the  house  or  to 
lamp-post  with  which  connection  is  desired  to  be  made.  This  iron  pipe  fits  tl 
spigot  at  the  side  of  the  conduit.  The  connection  is  then  made  with  the  co 
ductors  by  splicing  on  short  lengths  of  cable  leading  through  the  iron  pipe  to  tl 
house  or  lamp.  Should  the  conductor  which  it  is  de&irea  to  tap  be  at  the  si< 
of  the  section  remote  from  the  spigot,  the  intermediate  partitions  are  remove 
to  permit  the  passage  crosswise  of  the  connecting  cable.  After  the  joints  a 
made,  the  cover  of  the  handhole  is  replaced  and  the  earth  and  paving  are  i 
stored  to  their  normal  condition. 

When  a  handhole  has  not  been  provided  originally  at  a  point  where  access 
desired  to  a  conductor  in  the  conduit,  the  entire  upper  section  is  removed  and  i 
placed  by  a  half-section  containing  a  handhole  cover  and  spigot.  This  wo: 
can  be  done  in  a  short  time.  The  sections  in  use  for  this  purpose  are  in  some  i 
stances  somewhat  small  for  ease  in  joint-making,  especially  as  but  very  litt 
slack  is  available  when  T  joints  are  to  be  made,  and,  therefore,  in  future  larg 
handholes  will  be  provided.  These  conduits  are  presumably  made  air  ai 
watertight  at  the  junction  of  the  two  sections,  and  at  the  ends  of  the  ducts,  by  tl 
use  of  plumber's  putty.  In  view  of  the  number  of  supposed  opportunities  f 
the  entrance  of  moisture  at  these  junctions  it  would  be  naturally  expected  th 
this  type  of  conduit  would  bs  in  a  chronic  moist  condition.  Indeed  it  has  be< 
predicted  of  it  that  the  ducts  would  act  as  canals  for  the  surface  water,  but,  as 
matter  of  fact,  the83  ducts  are  almost  invariably  dry.  There  are  two  theori 
given  to  explain  this  fact.  The  first,  that  in  reality  the  plumber's  putty  mak 
an  air  and  water  tight  joint;  the  second,  that  if  the  joints  are  so  imperfect  as 
admit  water,  they  are  quite  capable  of  permitting  its  escape  also.  It  must  1 
said  that  this  conduit  has  been  found  of  much  utility  in  the  practical  distrib 
tion  of  electric  light  current  in  this  city. 

More  recently  a  method  of  distribution  in  which  wrought-ironpipes  are  U84 
has  been  employed.  This  consists  of  a  row  of  three  or  four  iron  pipes  laid,  lil 
the  Johnstone  conduit,  as  near  the  surface  as  possible,  in  the  earth,  without  co 
Crete.  Opposite  every  party  wall,  or,  in  other  words,  at  a  distance  of  about ; 
feet  apart,  iron  boxes,  about  18  inches  square  are  placed.  These  boxes  ha^ 
removable  covers.  The  ducts  enter  at  the  ends  of  the  box  but  do  not  pass  throug 
it.  The  boxes  are  provided  with  sides  opening  also  for  the  entrance  of  the  su 
sidiary  iron  pipes.  Access  is  had  to  these  lx)xes  also  by  the  removal  of  tl 
street  paving  and  earth. 

This  method  of  distribution  has,  like  the  one  just  described,  been  found  satj 
factory.  Certain  mechanical  improvements  in  the  construction  of  both  are,  ho^ 
ever,  desirable,  and  are  contemplated. 

When  it  is  desired  to  cross  a  street  to  reach  customer  subsidiary  ducts  ai 
oonstructed. 
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It  is  frequently  remarked  (presumably  derogatory  of  the  existing  electricjal 
subways)  tnat  no  system  of  house-to-house  distribution  can  be  considered  perfect 
vhich  requires  the  tearing  up  of  any  portion  of  the  street  to  obtain  access  to  the 
mains.  This  will  be  granted  by  anyone.  The  same  is  equally  true  of  the  house- 
to-house  distribution  of  gas  and  water  from  the  street  mains.  In  all  of  these 
eases  if  the  connections  were  made  from  the  street  mains  to  every  house  and 
racant  lot  along  their  routes  when  the  mains  are  first  laid  the  necessity  for  re- 
opening the  streets  to  make  house  connections  would  be  avoided.  But  I  have 
ret  to  learn  that  this  is  done  by  either  the  gas  or  water  companies,  nor  have  I 
heard  that  their  neglect  to  do  so  has  been  seriously  animadverted  upon. 

It  would,  therefore,  seem  unreasonable  that  the  additional  expense  of  making 
these  connections,  which  may  never  be  required,  should  be  urged  upon  the  users 
of  the  subways  by  any  one  who  has  the  interests  of  electrical  industries  at  heart, 
especially  while  they  ignore  the  failui*e  of  the  gas  and  water  companies  to  make 
corresponding  connections. 

THE  CABIiES  AND  INSULATION  USED  IN  THE  SUBWAYS. 

In  the  telephone  service  in  this  city  the  cables  used  are  chiefly  of  the  "type 
known  as  the  Patterson.  This  cable  is  constructed  as  follows:  Ordinary  cotton 
covering  is  first  placed  around  the  wires.  After  the  wires  are  cabled  a  lead  cov- 
ering is  placed  over  them  and  parafflne  is  then  forced  into  the  interstices  between 
the  conductors  and  lead  covering. 

This  cable  has  an  electrostatic  capacity  of  about  16  microfarad.  The  insula- 
tion resistance  of  the  cable  laid  and  jointed  in  the  subways  averages  about  100 
megohms.  The  longest  stretch  of  (cable  used  bv  the  telephone  company  in  the  sub- 
ways is  7  miles.  The  greatest  number  of  conductors  in  any  one  cable*  is  one  hun- 
dred, or  fifty  pairs. 

The  telephone  service  in  the  underground  conduits  was  impaired  somewhat,  so 
long  as  i^round  circuits  were  used,  but  since  the  adoption  of  metallic  circuits  the 
service  is  satisfactory.  On  the  long-distance  telephone  circuits  the  7  miles  of 
cable  is,  of  course,  somewhat  detrimental. 

The  telegraph  companies  have  thus  far  used  chiefly  for  underground  service 
ferite,  okonite.  Standard  underground,  and  Patterson  cables.  The  kerite  and 
okonite  insulation,  it  is  well  known,  are  homogeneous  compounds.  These  cables 
ape  not  lead-covered.  Of  course  they  could  l».  The  Standard  and  Patterson 
•fe  fibrous  cables  and  are  lead-covered. 

Eicept  in  the  vicinity  of  the  underground  steam  pipes,  the  unprotected  homo- 
geneous cables  have  given  uniform  satisfaction.  But,  as  might  be  expected,  the 
effect  of  escaping  steam  upon  them  has  been  detrimental. 

.  Fortunately,  the  heated  area  in  the  vicinity  of  the  electrical  subways  is  lim- 
ited to  a  portion  of  the  downtown  districts.  Investigation  has  shown  that  the 
lieat  only  reaches  a  harmful  temperature  in  the  neighborhood  of  actual  leaks  in 
the  steam  pipes.  Measurements  of  the  temperature  of  a  manhole  in  the  worst 
section  of  the  heated  district  have  shown  as  high  as  150^  to  200^  F.  Since  the 
starting  of  the  blowers  in  this  district  to  ventilate  the  subways  a  noticeable  de- 
crease in  the  temperature  is  observable,  and,  inasmuch  as  the  steam-heating 
company  is  achieving  some  success  in  its  efforts  to  close  up  all  leaks  in  the  pipes, 
it  is  anticipated  that  the  heat  difficulty  will  be  eventually  removed  from  the 
subways. 

The  users  of  the  Standard  and  Patterson  cables  state  that  those-cables  are  giv- 
ing very  fair  service  in  the  heated  portions  of  the  subways,  although  the  high 
temperature,  of  course,  lowers  the  insulating  resistance  of  the  cables. 

The  average  number  of  conductors  in  the  telegraph  underground  cables  is 
about  fifty.  The  size  of  the  wire  used  is,  as  a  rule,  No.  16,  B.  W.  G.,  and  the 
outside  diameter  of  a  conductor,  including  the  insulation,  is  6  to  3'J.  The  insu- 
j*tion  resistance  of  the  okonite  insulation  is  about  2,500  megohms:  that  of  kerite 
«^  to  800  megohms,  and  that  of  the  Standard  and  Patterson  about  1,500  megohms 
pep  mile  for  the  thickness  of  insulation  just  mentioned. 

Outside  of  the  injury  to  the  cables  due  to  the  presence  of  the  steam  heating 
pipes,  no  undue  deterioration  of  the  telegraph  cables  in  the  subways  has  been 
noted. 

The  effect  of  the  increased  electrostatic  capacity  of  the  imderground  circuits 
"**  not  caused  any  marked  inconvenience  in  the  operation  of  the  telegraph  cir^ 

CQitg. 

The  comparatively  low  milea^^re  of  telegraph  wire  in  the  subways  is  partly  ex* 
P^ftioed  by  the  fact  that  the  bulk  of  the  telegraph  circuits  in  New  York  City  are 
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BUsponded  from  tho  elevated  railroad  structures.  Tho  fire-alarm  telegrapl 
Cables  in  tho  subways  do  not  differ  very  materially  from  those  used  by  othe: 
telegraph  companies.  The  fire  department  thus  far  has  used  Standard  under 
ground  cables. 

ELECTRIO-LIQHT  CABLES  IN  SUBWAYS. 

In  the  electric-light  service  in  the  subways— and  I  am  aware  that  it  is  aroun< 
this  that  the  greatest  interest  centers — there  are,  exclusive  of  the  Edison  eyt 
tem,  four  different  types  of  insulation  used,  namely,  the  Bishop  rubber  con 
pound,  the  Standard  underground,  the  Safety  insulated,  and  the  Cobb  vulcanite 
paraffine  cable.  All  of  thase  cables  are  lead-covered  as  a  precaution  again^ 
mechanical  injury,  action  of  acids,  etc.,  or  moisture. 

Tne  sizes  of  conductors  used  in  the  electric-light  service  vary  with  every  con 
pan^  and  with  the  character  of  the  service.  For  feeders,  the  conductors  rang 
in  size  from  No.  6  noughts  B.  and  S.  to  No.  2  B  and  S.  For  mains,  from  No. 
to  No.  6  B.  and  S.  In  many  instances  No.  10  B.  and  S.  is  used  for  connectin 
from  the  mains  to  the  lamps  through  the  subsidiary  ducts. 

THE  STANDARD  UNDERGROUND  GABLE. 

The  insulation  of  the  standard  underground  cable  is  obtained  by  first  wrappin 
thick  cotton  thread  or  cord  around  the  wire  to  any  desired  thickness.  The  wii 
just  covered  is  then  placed  in  a  caldron  of  boiling  insulating  compound — a  pro( 
uct  of  petroleum.  This  treatment  displaces  any  moisture  that  may  be  in  th 
cotton  thread.  After  the  cotton  has  been  thoroughly  saturated  with  the  con 
pound  the  whole  is  then  lead  covered.  Care  is,  of  course,  taken  by  soldering  u 
the  ends  of  the  cable  to  prevent  absorption  of  moisture  in  shipment  and  in  drav 
ing  into  the  ducts. 

There  are  now  in  actual  service  for  electric-lighting  purposes  in  the  New  Yor 
subways  over  95  niiles  of  this  cable,  carrying  currents  of  an  E.  M.  F.  of  from  3( 
to  3,000  volts,  including  man^  1,000  volts  alternating  currents,  and  an  additionf 
50  miles  of  the  same  cable  will  shortly  be  in  operation.  The  thickness  of  insuh 
tion  used  in  these  cables  is  five  thirty-seconds,  six  thirty-seconds  and  seven  thirty 
seconds  of  an  inch.  This  refers  to  the  thickness  of  the  insulation  from  any  give 
point  of  the  circumference  of  the  conductors. 

THE  ** SAFETY"  CABLE. 

The  insulating  material  of  the  ^*  safety  "  cable  is  an  India-rubber  compound 
It  differs  somewhat,  I  believe,  from  the  ordinary  run  of  India-rubber  compouni 
cables  in  that  the  compound  is  placed  over  the  wire,  without  seams  or  laps  of  an; 
kind.  This  compound  is  vulcanized  to  a  moderate  degree  of  hardness  sufficien 
to  prevent  the  centering  of  the  heavy  conductors  which  it  insulates,  but  yet  i 
retains  a  high  degree  of  flexibility. 

Tbe  thickness  of  insulation  used  in  No.  4  B.  and  S.  wire,  0.204  inch  diameter  h 
0.108  inch.  The  weight  of  this  conductor,  lead  covered,  is  4,861  pounds  per  mil© 
Of  this  the  wire  weight  065  pounds,  the  insulation  669  poimds,  the  tape  95  pounds 
the  lead  covering  3,432  pounds. 

A  special  thickness  of  this  insulation  was  made  in  one  instance  in  response  t( 
a  call  for  cable  to  withstand  a  strain  of  7,000  volts  for  arc  lighting.  A  sample  o 
this  cable  is  on  the  table ;  the  thickness  of  the  insulation  is  0.238  inch.  Tli< 
conductor  is  No.  4  B.  and  S.  gauge.  This  cable  is  now  in  the  subways,  l^ 
length  is  about  3  miles.  I  am  not  aware  that  it  has  yet  been  called  upon  t( 
withstand  the  prescribed  7,000  volts. 

There  are  now  over  65  miles  of  the  "  safety  "  cable  in  actual  use  in  tbe  subways 
assigned  to  electric-light  circuits  carrying  continuous  and  alternating  currenti 
of  from  1,000  to  2,500  volts  E.  M.  F.,  and  about  15  miles  additional  are  now  bein^ 
placed  in  subways. 


THE  BISHOP  RUBBER  CXDMPODND  CABLE. 

The  Bishop  rubber  comiwund  cable  is  of  the  well-known  Silvertown  tyi)e,ha^ 
ing  first  a  coat  of  rubber  without  sulphur,  then  a  coat  of  rubber  compound  wit! 
sulphur,  and  over  this  a  lapping  of  rubber  cable  which  is  then  taped.  Ther 
are  two  sizes  of  this  cable  in  the  subways,  namely,  No.  4  B.  and  S.  and  No.  6  £ 
and  S.    The  thickness  of  the  insulation  is  four  thirty-seconds  of  an  inoh;  th 
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thickness  of  the  lead  covering  is  five  sixty- fourths  of  an  inch ;  the  outside  diam- 
eter of  the  cable  is  0.65  of  an  inch ;  and  the  weight  of  the  cable  is  about  3,432 
pounds  per  mile.  There  are  of  this  cable  in  successful  operation  about  10  miles 
ttsig^ned  to  alternating  currents  of  1,000  volts,  and  5  miles  to  arc  circuits  of  2,500 
to  3,U00  volts  E.  M.  F.  Double  this  amount  of  this  cable  will  soon  be  laid  for 
iimilar  purposes. 

\ 

THE  "COBB"  CABLE. 

The  Cobb  vulcanite-paraffine  cable  is  of  a  somewhat  unique  construction  and 
f^ign.  It  also  differs,  materially  in  one  respect,  from  the  other  cables  described, 
in  that  the  conductor  is  freely  movable  within  its  insulating  medium.  The  cable 
is  made  in  practically  the  following  manner:  A  vulcanite  tube  is  first  made  in 
lengths  of  about  300  feet.  This  tute  is  moderately  flexible.  The  tubing  is  vul- 
canized in  boiling  paraffine.  The  wire  is  then  threaded  through  the  tu&,  after 
which  the  sections  of  tubing  are  joined  together.  A  thick  cord  is  then  wound 
spirally  aroimd  the  vulcanite  tube.  The  whole  is  then  lead  covered,  and  the 
space  between  the  vulcanite  and  lead  formed  by  the  spirally  wound  cord  is  filled 
withparaflane. 

There  are  about  25  miles  of  this  cable  in  the  subways. 

In  the  case  of  the  Bishop,  Safety,  Cobb,  and  Patterson  cables,  the  lead  is  al- 
loyed with  about  3  per  cent  of  tin.  The  lead  covering  of  the  standard  under- 
fTOund  cable  is  unalloyed,  but  it  is  covered  with  a  thick  cotton  braiding  soaked 
in  "  P.  and  B."  paint  (the  latter  a  product  of  petroleum),  which  it  is  claimed  will 
protect  lead  from  acid  gases,  etc.,  and  the  braid  also  acts  to  protect  the  lead  from 
mechanical  injury. 

CONDITION  OF  THE  CABLES. 

I  may  say  that  all  these  cables  are  guarantied  by  the  manufacturers  for  three 
years.  This  term,  however,  is  not  to  be  taken  as  signifying  the  limit  placed 
^pon  the  life  of  the  cables  by  the  manufacturers. 

It  is  over  a  year  since  current  was  turned  on  the  first  high-tension  electric- 
li?ht  circuit  in  the  New  York  subways.  This  was  a  circuit  in  One  hundred  and 
ttenty-^fth  street,  belonging  to  the  Harlem  Electric  Light  Company.  The  in- 
sulation resistance  of  the  cable,  as  measured  just  before  the  turning  on  of  the  cur- 
'^nt,  showed  it  to  be  1,750  megohms  per  mile.  A  test  made  of  the  same  circuit  last 
'eek,  after  one  year's  continuous  service,  'showed  it  to  have  an  insulation  resist- 
*we  of  1,516  megohms  per  mile.  Since  the  installation  of  the  circuit  just  re- 
ferred to,  electric-light  cables  of  the  various  types  described,  have  been  drawn 
i&to  the  subways  almost  as  rapidly  as  they  could  be  manufactured,  and  tests 
^B  of  the  conductors,  months  after  the  initial  test,  have  shown  them  to  be  in 
tbesame  electrical  condition  as  when  first  laid. 

There  have  been  several  burn-outs  in  cables  in  the  subways  within  the  year, 
jut  with  the  exception  of  an  abandoned  cable,  to  which  I  shall  refer  later,  these 
«ffn-out8  have  been  traceable  in  every  case  to  defective  joints  or  to  mechanical 
jjijury.  In  all,  according  to  the  records,  and  best  obtainable  information,  there 
«*7e  bean,  exclusive  of  those  in  the  abandoned  cables,  but  five  burn-outs,  in  over 
185  miles  of  electric-light  wire  during  the  period  of  active  service  of  the  con- 
"'ictors,  ranging  from  one  to  thirteen  months. 

hi  the  case  of  twenty-seven  out  of  thirty-four  of  the  electric-light  circuits  in  the 
'jbwayB  not  a  single  defect  of  any  kind  has  occurred  since  they  were  placed  in 
"deducts. 

There  have  been  several  instances  when  faults  not  amounting  to  burn-outs 
^ve  been  discovered  by  the  regular  tests,  which  have  brought  the  insulation 
''Stance  of  certain  conductors  below  the  requirements  of  the  rules  of  the  sub- 
^*y.  but  these  defects  have  generally  been  located  and  removed  without  seri- 
^  delay  to  the  circuits.  Where  this  has  not  been  the  case  it  can  be  fairly 
attributed  to  the  employment  of  untried  insulation,  unfamiliarity  with  under- 
ground service,  or  to  the  inexperience  of  the  men  to  whom  the  work  of  con-« 
''acting  up  circuits,  etc.,  has  been  intrusted.  For  example,  in  a  number  of  cases 
^unds  have  been  traced  to  contact  of  the  conductor  with  the  lead  covering, 
*Jd  the  linemen  so  connecting  them  have  explained  that  they  were  not  aware 
^^l^ad  covering  would  causj  a  ground. 

On  83veral  occasions  grounds  have  h^^ev  caused  by  the  driving  of  nails  through 
^:  lead  covering  of  the  cables  or  leading-in  wires,  under  the  molding  inside  of 
Gildings,  and  again  a  ground  was  caused  by  a  laborer's  picHax  while  excavat- 
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ing  for  a  new  subway  which  crossed  an  existing  subway.  It  is  related  of  the 
laborer  that  when  he  saw  the  smoke  arising  from  the  burning  insulation  he  first 
tried  to  put  out  the  fire  by  throwing  water  over  the  cable,  and  subsequently  by 
throwing  wet  mortar  around  it. 

liOCATING  FAULTS. 

The  method  employed  for  locating  faults  in  electric-light  conductors  in  the 
subways  is  to  test  the  conductor  from  point  to  point  until  the  defect  is  placed 
between  two  lamps,  or  manholes.  When  a  fault  is  located  between  two  lamps 
or  two  manholes— if  it  is  in  the  cable  proper  and  not  in  a  joint  at  a  handhole  or 
box — the  defective  section  is  withdrawn  and  a  perfect  section  put  in  its  place. 
With  the  exception  of  the  hard,  rubber  cable  referred  to  this  has,  I  believe,  been 
necessary  but  on  three  occasions  after  the  current  has  been  turned  on  the  cir- 
cuit; in  two  of  these  the  defects  were  caused  by  improperly  made  joint8:  in  the 
other  case  by  a  mechanical  injury. 

In  the  case  of  the  arc  light  or  series  circuits,  defects  in  the  cables  are  more 
readily  located  than  in  multiple  arc  circuits,  because  of  the  facility  afforded  by 
the  openings  at  the  lamps  for  testing  the  conductor  in  sections,  fn  the  case  of 
multiple  arc  circuits  there  is  at  present  no  means  of  locating  faults  but  by  cut- 
ting tlie  conductor  in  manholes.  For,  as  the  house  connections  are  made  from 
the  cable  by  T  joints,  it  is  obvious  that  the  only  effect  of  disconnecting  the  lamps 
or  converters  from  the  cable  is  to  separate  the  two  conductors  of  the  circuit. 
These  remarks,  it  is  understood,  do  not  applv  to  the  Edison  conductors,  to  which, 
it  is  well  known,  access  is  had  at  the  ends  of  each  pipe,  by  removing  the  paving 
and  earth  above  the  pipe. 

No  attempt  is  made  to  locate  faults  in  electric-light  circuits  in  the  subways  by 
electrical  measurements,  for  the  reason  that  the  obstacles  in  the  way  of  obtain- 
ing accurate  data  are  so  numerous  that  it  has  not  been  considered  ex])edient  to 
rely  on  the  results  of  such  measurements.  For  instance,  the  uncertainty  as  to 
the  distribution  of  the  resistance  of  the  conductor,  owing  to  the  numei*ous  joints 
in  the  circuit,  the  variations  in  temperature  of  the  subways,  and  the  difficulty 
in  ascertaining  it,  etc. 

To  facilitate  the  locating  of  faults,  should  they  occur  in  the  subways,  several 
forms  of  accessible  joints  have  been  suggested  for  use  in  the  manholes.  One  of 
these,  known,  I  think,  as  the  Dillon  joint,  consists  of  a  metal  cup,  having  in  its 
bottom  apertures  through  which  the  cable  ends  pass.  The  lead  covering  of  the 
cable  is  soldered  into  the  cup,  the  conductors  are  connected  or  spliced  and  in- 
sulated when  a  water-tight  cover  is  screwed  over  the  cup. 

Another  accessible  joint,  known  as  the  Cobb  joint,  is  made  as  follows :  A  cop- 
per disk  is  soldered  on  the  ends  of  the  conductors  to  be  connected.  Over  the 
disks  a  vulcanite  sleeve  is  placed.  Two  shoulders  having  respectively  a  right 
and  a  left  hand  screw,  are  placed,  near  the  sleeve,  over  the  insulation  of  the  con- 
ductor. The  sleeve  is  provided  with  a  right  and  a  left  hand  thread.  The  for- 
ward movement  of  the  shoulder  is  checked  by  the  disk  on  the  ends  of  the  con- 
ductors. Thus  when  the  sleeve  is  screwed  on  to  both  shoulders  the  tendency  is 
to  press  the  two  disks  together  tightly.  This  joint  can  be  made  quickly,  but  as  to 
its  practical  utility  it  is  not  possible  to  speak  definitely  as  vet,  since  it  has  not  been 
in  actual  service  in  the  subways  so  far  as  I  am  aware",  "fhe  same  is  true  of  the 
Dillon  joint. 

It  is,  perhaps,  a  debatable  question  whether  easily  accessible  joints  are  desir- 
able in  the  manholes  of  subways,  as  the  tendency  in  such  cases  might  be  to  lead 
to  accidents  by  the  exposure  of  live  wires. 

DURABILITY  OF  CABLES. 

Concerning  the  much  discussed  question  as  to  the  relative  durability  of  rubber 
compound  and  fibrous  cables,  I  do  not  think  sufilcieiit  time  has  elapsed  in  the 
case  of  the  cables  in  the  New  York  subways  to  enable  one  to  arrive  at  a  definite 
judgment.  In  the  case  of  both  types  of  cable,  as  I  have  already  said,  many  cir- 
cuits have  been  running  continuously  for  over  nine  months,  and  in  some  instan- 
ces for  over  one  year,  without  a  defect  of  any  kind,  electrical  or  mechanical, 
having  occurred,  and  the  slighter  defects  that  have  occurred  on  other  circuits 
have  as  yet  been  so  few  in  either  type  of  cable  as  not  to  certainly  show  any 
marked  superiority  of  one  type  over  another.  S])  cimens  of  cable  that  have  been 
examined  after  nine  to  twelve  months' service  show  no  physical  or  electrical  signs 
of  deterioration  of  the  insulation. 
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As  regards  the  question  as  to  which  kind  of  cable  will  bast  withstand  the  heat 
bom  steam  pipes  adjaeen,t  to  the  subways  it  would  appear  thus  far  that  the  lead- 
oorered  fibrous  cable  is  superior  to  the  homogeneous  cable  not  lead  covered. 
Lnd-covered  rubber  compound  cables  have  not  as  yet  been  tried  in  the  heated 
dstricts.  ' 

MULTIPLE  CABLES. 

There  are  no  concentric  cables  in  the  subways  in  this  city.  The  mi^ns  of  mul- 
tiple arc  circuits  are  operated  in  separate  lead  covers  in  the  same  duct.  It  is 
omtemplated,  I  believe,  by  some  of  the  companies  to  use  one  lead  cover  for  such 
drcuits  hereafter.  One  objection  on  the  part  of  the  companies  to  the  use  of 
ooQcentric  cables  is  the  anticipated  difficulty  in  making  joints,  especially  where 
frequent  connections  for  distribution  are  required.  This  objection  should  not 
mi  good  in  the  case  of  the  feeder  portion  of  the  circuits. 

As  to  the  use  of  multiple  cables  for  electric  lighting.  One  such  cable — a 
fibrous  cable — ^having.eight  conductors  under  one  lead  cover  was  placed  in  the 
subways,  but  has  not  been  operated  as  ^et,  trouble  having  been  found  in  making 
perfect  joints.  I  have  no  doubt  that  with  the  experience  since  had  in  joint  mak- 
ing, this  difficulty  would  be  overcome ;  but  it  seems  to  be  the  general  opinion 
that  the  use  of  multiple  cables  is  not  advisable  in  electric  lighting. 

On  the  subject  of  loss  due  to  increased  electrostatic  capacity  or  to  increased 
self-induction  of  conductors  in  the  subways,  I  may  say  that  I  have  made  careful 
inquiry  of  superintendents  of  stations  where  the  alternating  current  is  used,  and 
mi  that  no  perceptible  difference  in  the  operation  of  the  circuits  as  compared 
*ith  similar  circuits  overhead  is  noticeable.  I  have  been  informed  that  in  wet, 
stormy  weather  a  decided  improvement  is  observable — in  fact,  that  the  condi- 
tiwi  of  the  weather  does  not  affect  the  circuits.  This  will  be  readily  understood 
then  it  is  stated  that  a  recent  test,  made  during  the  prevalence  of  a  drenching 
nun  storm,  of  an  arc  curcuit  in  the  subways  4  miles  in  length,  showed  an  insula- 
tion resistance  of  2,400  megohms  per  mile.  The  lamp  connections  were  discon- 
tected  from  the  cable  proper  during  the  testa,  so  that  the  entire  cable  was  under 
vntT  except  at  the  pole. 

JOINTS. 

When  it  was  being  urged  upon  the  electric-light  companies  of  this  city  that 
^y  were  not  using  due  diligence  in  placing  their  wir  es  underground,  the  com- 
pinies  retorted  that  they  were  doing  so  as  rapidly  as  it  was  possible,  consistent  with 
pJod  workmanship,  and  stated  that  it  was  not  possible  to  joint  up  the  cables  more 
apidly  than  was  being  done  with  the  number  of  cable-jointers  at  their  command. 
To  this  an  official  of  the  city  replied  that  this  did  not,  in  his  opinion,  constitute 
»Talid  excuse  while  so  many  poor  men  were  idle  who  would  be  only  too  glad  to 
kegiven  work  at  jointing  the  cables. 

^  This  was  the  view  of  a  layman,  but  it  would  seem  that  In  a  number  of  instances 
is  the  electric-light  service  in  this  country  a  similar  view,  namely,  that  anyone 
could  make  lointe,  and  that  any  kind  of  joints  might  bo  made,  was  held  by  tnose 
*bo  should  be  supposed  to  know  to  the  contrary. 

In  this  city,  I  think,  it  is  now  fully  recognized,  by  the  electric-light  companies 
*t  least,  that  it  pays  to  employ  good  jointers  in  underground  work. 

Several  forms  of  joints  are  used  on  the  electric-light  cables  in  subways,  among 
titem  one  known  as  the  rubber  joint.  It  is  sometimes  termed  the  half  marine 
joint.  This  joint  is  made  practically  as  follows :  First,  the  lead  covering  is  re- 
moved for  about  3  inches  from  the  end  of  the  conductor.  About  1  inch  pf  the  in- 
Kiltation  is  then  removed  from  the  ends  of  the  conductor ;  the  ends  of  the  oon- 
dvictor  are  then  **  sweatted  "  together,  generally  a  split  copper  sleeve  being  placed 
^er  the  ends.  When  a  T  joint  is  to  be  made,  a  T  sleeve  is  used.  This  facili- 
tates the  making  of  the  joint  by  dispensing  with  filing  the  ends  of  the  conductor 
«Jd  then  wrapping  them  with  small  wire.  No  acid  is  used  in  the  making  of  the 
joint.   Resin  is  commonly  used  as  a  slag. 

After  the  wire  has  been  spliced,  the  insulation  is  then  scarfed  for  about  three- 
^^rters  of  an  inch,  when  a  layer  of  pure  rubber  strip  is  wrapped  around  the 
J^  spirally  back  and  forth  about  three  times,  and  each  time  the  rubber  is 
W'Jngnt  further  up  the  scarfed  insulation.  A  few  layers  of  white  rubber  strip  is 
«ea  wound  above  the  pure  rubber  strip  and  after  that  a  layer  or  two  of  pmk 
'TJbber  strip.  A  layer  of  fibrous  rubber  tape  is  then  put  on  over  all.  B->tween 
®*ch  layer  of  rubber  stri^^  a  small  quantity  of  rubber  solution  is  put  on  to  make 
^6 rubber  adhesive  and  practically  homogeneous.    lA  lead  sleeve  is  then  placed 
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over  the  joint  and  wiped  on  to  the  lead  covering.  This  joint  can  be  made  ii 
about  twenty  minutes,  exclusive  of  time  taken  in  wiping  the  lead  sleeve.  Thi 
joint  is  used  altogether  on  the  * '  Bishop  "  and  the ' '  safety  '*  cables.  Also,  ooeasion 
ally  on  the  Standard  and  the  Cobb  cables.  But  as  a  rule  the  Cobb  people  make ; 
special  joint  somewhat  as  follows:  The  ends  of  the  conductors  are  spliced  in  tb 
usual  way,  a  hard  rubber  ferule  having  first  been  placed  over  pne  end  of  the  con 
ductor  and  a  brass  ferule  over  the  other  conductor,  above  the  insulation.  A  ma 
chine  like  a  double  vice  is  then  placed  over  the  lead  covering  of  the  cable  ani 
made  fast  thereto.  A  tightening  devise  next  draws  the  ends  of  the  vulcanite  tc 
gether,  taking  up  slack  in  the  cable.  The  vulcanite  sleeve  or  ferule  is  thei 
welded  by  heat  to  the  vulcanite  tube,  after  which  the  brass  ferule  is  drawn  ove 
the  tube.  A  mold  is  then  placed  around  the  joint  into  which  molten  lead  i 
floured,  thus  casting  a  solid  lead  sleeve.  This  is  quickly  cooled  by  the  applies 
tion  to  the  mold  of  cold  water.  The  mold  is  then  removed  and  the  joint  is  com 
plete.  This  form  of  joint  has  been  found  satisfactory,  I  balieve,  and  it  iBclaime< 
that  it  can  be  made  in  much  less  time  than  a  half  marine  joint. 

The  joint  chiefly  used  on  the  Standard  underground  cable  is  made  differentlj 
from  either  of  the  foregoing.  After  the  conductor  has  been  spliced  as  usual  anc 
the  lead  covering  has  been  cut  back  from  the  insulation,  a  few  tumd  of  tape  i 

Eassed  around  the  splice.  A  leaden  sleeve  is  then  put  on  over  this  and  wlpe< 
rmly  to  lead  cover  of  the  cable.  When  this  has  been  done  a  couple  of  small 
holes  are  punctured  in  the  lead  sleeve  througn  which  a  boiling  insulating  com- 
pound, used  in  the  manufacture  of  the  cable,  is  poured,  filling  up  the  sleeve  com- 
pletely,  after  which  the  holes  are  closed  by  solder.  These  joints  have  been  found 
to  give  excellent  service  on  this  form  of  cable.  The  time  taken  in  making  this 
joint  is  about  thirty  minutes. 

LEAD-OOVEBED  CABLE. 

The  cables  used  in  the  electric  light  service  in  the  New  York  subways  are,  as 
I  have  elsewhere  stated,  without  exception  lead  covered.  In  the  case  of  fibrous 
insulation,  this  is  essential  to  exclude  moisture,  but  not  in  the  case  of  the  rubber 
cables  except  as  a  protection  against  gas  and  acids,  and,  to  a  certain  extent.,  me- 
chanical injury.  The  use  of  this  lead  covering  is  not  required  by  the  subway 
rules.  In  addition  to  being  a  protection  against  the  attack  of  acids  and  phases, 
the  lead  covering  is  considered  a  safeguard  against  accidents  to  meh  working  in 
the  manholes  amongst  live  wires.  For,  if  a  defect  should  occur  in  the  insulation 
in  the  manhole,  the  presence  of  a  ground  furnished  by  the  lead  covering  would 
make  the  defect  known  at  the  regular  test,  which,  if  the  defect  were  of  a  serious 
nature,  would  insure  its  being  located  and  eliminated.  Whereas  if  the  con- 
ductor were  not  lead  covered,  there  is  a  probability  that  a  defect  in  the  insulation 
might  occur  that  would  not  be  indicated  by  the  test,  but  which  might  expose  the 
conductor  and  render  it  impossible  for  workmen  in  the  manholes  to  make  con- 
tact therewith.  It  would  be  quite  possible  for  a  workman  to  handle  the  lead  cov- 
ering of  even  a  defective  conductor  without  injury  since  the  lead  covering  is 
grounded  throughout  the  length  of  the  subway. 

It  will  hardly  be  accredited  by  some  people,  but  it  is  a  fact,  that  live  electric 
light  wires  conveying  the  alternating  high  tension  arc  currents  are  handled  and 
moved  about  in  the  manholes  by  means  of  the  lead  covering  without  the  sligb^ 
est  indication  that  such  wires  are  live.  In  fact,  it  is  quite  a  common  occurrence 
to  start  up  alternating  circuits  immediately  after  a  rubber  joint  has  been  made 
in  order  to  save  time,  and  then  to  have  the  plumber  adjust  and  wipe  the  sleeve 
on  to  the  lead  cover  while  the  current  is  in  full  operation. 

Another  fact  is  this,  that  in  the  subways,  no  shocks  whatever  due  to  induced 
currents  in  the  lead  covering  are  felt  by  the  workmen  in  handling  the  lead-oov- 
,  ered  cables  conveying  the  alternating  current.  It  is  quite  conceivable  that  such 
shocks  might  be  noticed,  as  I  believe  they  are,  where  the  cables  are  suspended 
from  point  to  point  and  insulated.  In  that  case,  any  one  handling  the  lead  cov- 
ering of  the  conductors  would  doubtless  receive  the  accumulated  induced  charge 

It  has  been  stated  frequently  tnat  such  induced  currents,  where  the  lead  cov- 
ering of  the  conductors  is  insulated,  have  been  known  to  injure  the  lead  covering 
and  eventually  to  destroy  the  insulation. 

So  far  as  I  have  been. able  to  ascertain,  in  not  a  single  instance  hasBuchanactioc 
taken  place  in  the  subways. 

As  a  matter  of  fact,  close  personal  observation  and  careful  inquiry  on  all  side* 
have  failed  to  discovei-  thus  far  any  sign  of  deterioration  in  the  condition  of  tb< 
material  of  the  conduits;  the  lead  covering  of  the  insulation  or  of  the  insulatioi! 
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of  the  cables  in  the  subways,  with  the  exception  of  the  effect  upon  the  lead  cover- 
in?  of  the  telephone  cable  in  the  creosoted  wood  conduit,  referred  to.  I  may  add 
tlateven  in  the  latter  case,  personal  inspection  and  inquiry  made  of  workmen, 
bive  not  confirmed  the  statement  that  the  lead  covering  had  been  attacked.  At 
ill  events  there  is  no  evidence  of  any  such  wholesale  manufacture  of  white  lead 
tt  has  been  reported  from  other  places  where  lead-covered  cables  have  been 
placed  in  oreosoted  wood  boxes. 

INSULATION  AND  TESTS. 

The  requirements  of  the  rules  of  the  subway  companv  as  regards  insulation 
are  such  that  none  but  a  first-class  insulation  oan  well  be  employed  on  the  con- 
ductors conveying  currents  of  high  electro-motive  force.  These  rules  require  an 
initial  insulation  resistance  of  15  megohms  per  mile  100  volts  electromotive  force 
employed  on  the  circuit,  and  a  minimum  of  5  megohms  per  mile  per  100  volts. 
The  initial  test  is  made  when  the  conductor  is  first  laid  in  the  subway  and  prior 
to  the  turning  on  of  the  current.  The  minimum  requirement  is  allowed  after  the 
oreuithas  been  in  use.  This  insulation  requirement  refers  to  the  conductor 
proper  in  the  subway,  and  does  not  include  the  lamps,  aerial  connections  or  con- 
'firtere.  The  rule  does  not  apply  to  conductors  conveying  currents  of  less 
tliMi  100  volts  E.  M.  F.  In  the  case  of  alternating  circuits,  the  uniform  electro- 
BWtiYe  foi'ce  employed  in  this  city  being  1,000  volts,  the  conductors  to  be  em- 
ployed in  tne  service  are  required  to  show  an  initial  Insulation  resLstance  of  150 
iDegohms  per  mile,  and  a  minimum  insulation  resistance  afterwards  of  at  least 
•50iDegohi^permile. 

The  average  E.  M.  F.  of  the  arc-light  circuits  in  the  subways  is  about  2,000 
folts,  but  in  some  instances  it  runs  up  to  3,500  volts.  In  the  latter  case  the  in- 
i^  insulation  resistance  required  by  the  rules  is  525  megohms  per  mile.  Mini- 
um, 175  megohms  per  mile. 

It  was  first  thought  by  many  that  it  would  be  impossible  to  maintain  even  the 
Bjiiiimum  insulation  resistance  required  by  the  rules,  and  this  supposed  impossi- 
^^  was  cited  by  some  of  the  electric  light  companies  as  an  instance  of  the  im- 
practicability of  the  proposition  that  they  should  utilize  the  subways.  The  repre- 
ffitttative  of  one  such  company  very  naively  stated  that  it  would  certainly  bo 
impossible  for  his  company  to  maintain  this  insulation  if  compelled  to  go  into 
^subways,  as  the  insulation  the  company  used  in  its  service  was**under- 
'riters'."  One  of  the  experts  of  the  same  company,  in  his  evidence,  repeated 
^  very  common  remark  that  one  megohm,  if  it  could  be  maintai'nedy  would  be 
joite  sufficient  for  practical  purposes.  I  do  not  think  that  this  statement  will 
w  seriously  contradicted;  but  the  difficulty  is  to  maintain  the  insulation  at  1 
jnegohm  in  practice.  Experience  in  the  New  York  subwavs  has  shown  that  it 
^8  vastly  easier  to  maintain  the  insulation  resistance  at  156  and  even  500  meg- 
ohms per  mile  than  it  has  been  in  the  past  in  other  cities  to  maintain  them 
^1  megohm  per  mile.  A  gentleman  writing  of  the  Chicago  underground  sys- 
[«a,  not  quite  two  years  ago,  remarked :  '*  It  was  foimd  that,  although  the  insu- 
lation measurement  of  the  lead-covered  cables  in  the  conduit  was  very  hiffh,  con- 
siderably above  a  megohm,  a  short  circuit  would  form  generally  withm  1,000 
»«etof  the  station  between  the  two* sides  of  the  circuit." 

The  explanation  for  this  short-circuiting  under  such  conditions  would  appear 
'obe  simple,  namely,  that  if  the  insulation  resistance  of  a  conductor  is  but  1 
^Rohm  per  mile,  the  covering  being  of  the  ordinary  thickness,  it  is  clear  enough 
^t  it  is  decidedly  inferior  insulation,  and  if  the  normal  insulation  resistance  of 
^  conductor  is  very  much  higher  than  1  megohm  per  mile,  but  the  measure- 
?^t  nevertheless  shows  it  to  nave  an  insulation  resistance  of  but  1  megohm,  it 
^  or  should  be  sufficient  evidence  that  a  fault  has  been  developed  in  the  insula- 
«on  which  need  surprise  no  one  when  it  produces  a  short  circuit  or  bum-out. 

As  I  was  in  no  wise  responsible  for  the  promulgation  of  the  subway  rule  which 
Pltoes  the  initial  and  mmimum  insulation  resistance  of  the  electric-light  con- 
^ion  at  the  figures  given,  not  having  been  connected  with  the  company  in  any 
^P«city  at  the  time  the  rule  was  authorized,  modesty  need  not  restrain  me  from 
*ying  that  exx)erience  of  over  a  year  has  am})ly  proven  the  wisdom  of  those  re- 
^"lireinents ;  for  these  requirements  not  only  necessitated  the  use  of  an  insulating 
^terial  possessing  high  specific  insulation,  but  also  compelled  the  exercise  of 
**  greatest  care  in  the  details  of  placing  the  conductors  in  the  conduits,  in  the 
^*^of  joints,  etc. 

»^en  it  is  stated  that  these  conductors  are  jointed  at  every  manhole,  and  in 
!^y  instances  at  several  places  between  manholes,  the  need  of  such  carefulness 
border  to  maintain  a  high  insulation  will  be  understood. 
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If,  for  example,  the  method  of  making  joints  that  is  related  was  employed  soil 
years  ago  in  Philadelphia,  namely,  to  strip  the  ends  of  the  lead  covering  for  2  • 
3  inches,  and  then  to  place  three  or  four  turns  Of  tape  around  the  ends  of  the  co 
ductor,  had  heen  followed  in*  the  New  York  subways,  and  had  been  permitted 
the  absence  of  the  rules  referred  to,  I  make  no  doubt  I  would  have  had  to  repo 
to-night  a  continued  series  of  failures  in  the  electric-light  service  similar  to  tho 
so  often  quoted  as  having  happened  in  Philadelphia.  I  am  confirmed  in  this  b 
lief  by  the  fact  that  the  first  electric-light  conductors  laid  in  the  New  York  su 
ways  were  found  to  possess  an  insulation  resistance  of  but  little  over  100,000  ohm 
This,  notwithstanding  that  the  insulation  resistance  of  the  conductors  at  tl 
factory  was  over  2,000  meghoms  per  mile.  There  were  about  forty  joints  in  thei 
conductors.  Where  these  had  been  cut  out  and  new  ones  made  by  an  ezpe 
jointer,  the  insulation  resistance  rose  to  over  1,500  meghoms  per  mile,  and 
very  recent  test  of  the  same  circuit  shows  it  to  possess  virtually  the  same  insuL 
tion  resistance. 

Under  the  methods  once  in  vogue  in  other  cities  in  this  country  with  regard  t 
underground  work,  in  which  no  tests  for  defects  were  made  excepting  for  sue 
as  woiSd  be  indicated  by  an  ordinary  magneto,  the  circuit  I  have  referred  to  woul 
have  been  put  into  operation  without  question,  and  there  is,  I  think,  not  muci 
doubt  as  to  what  the  outcome  would  have  been. 

The  high  tension  electric-light  conductors  are  tested  weekly  for  insulatioi 
resistance.  The  tests  are  made  by  the  direct  deflection  method,  a  Thomsoi 
reflecting  galvanometer  beinfi^  used,  and  as  a  rule  100  cells  chloride  of  silve 
battery  is  employed  as  a  testing  battery.  The  tests  are  generally  made  fron 
some  room  or  basement  adjacent  to  the  terminals  of  the  conductors  in  th^  sub 
way,  in  orderthat  the  subway  portion  of  the  circuit  may  be  tested  exclusive-o 
atrial  portions. 

At  present  the  subways  do  not  extend  to  the  electric-light  stations,  althougl 
in  a  very  short  time  they  will  do  so,  as  in  the  case  of  the  Stanton  street  Unite< 
Stat/es  Illuminating  Company's  station. 

When  the  conductors  emerge  from  the  subways  they  are  run  through  Bubsidi 
ary  iron  pipes  up  the  side  of  a  pole.  From  this  pole  the  lead  wires  are  run  to  ih 
testing  room. 

The  subwav  conductors  are,  as  a  rule,  tested  exclusive  of  arc  lamps,  converter 
and  inside  wfrlng,  but  frequently  also  the  tests  are  made  inclusive  of  arc  lamp 
and  converters.  These  latter  tests  are  only  accepted  when  the  results  fairl; 
indicate  that  the  fall  of  insulation  is  due  to  the  lamps  or  converters.  In  quite 
number  of  cases  the  tests  with  con verters  included  show  an  insulation  resistano 
up  to  the  requirements. 

Tests  of  circuits  are  not  made  inclusive  of  house  wiring  beoause  of  the  gee 
oral  low  results  of  trial  tests.  Some  such  tests  that  I  have  made  showed  an  ic 
sulation  resistance  of  the  house  wiring  of  less  than  1,000  ohms. 

The  following  records  of  actual  tests  may  be  of  interest: 

Circuit  A, — Arc:  Initial  test.  ;>88  meghoms  per  mile.  Last  test  of  same  circuH 
388  megohms.    Present  length  of  circuit,  9.5  miles. 

Circuit  B, — Alternating:  Initial  test,  141  megohms.  Last  test,  1,250  megohms 
Length,  9.6  miles.  The  first  test  was  made  when  circuit  was  much  shorter  tha 
at  present,  and  doubtless  the  terminals  of  conductor  were  exposed  during  ths 
test. 

Circuit  D. — Initial  test,  January  6,  1889,  424  megohms  ]>er  mile.  Subsequer 
test,  January  2,  1890,  484  megohms  per  mile.    Length  of  circuit,  2  miles. 

Circuit  E. — January  4,  1889. 1,750  megohms  per  mile.  Same  circuit,  Januar 
4,  1890,  1,516  megohms  per  mile.     Length,  1  mile. 

Ciraiit  F.—Julyi,  1889,  264  megohms  per  mile.  January  3, 1890, 343  megohmi 
Length,  6.6  miles. 

The  readings  for  these  tests  are  generally  taken  after  one  or  two  minutes'  ele< 
trification. 

Tests  with  converters  included,  in  some  cases  show  very  fair  insulation.  On 
circuit,  with  thirty-four  converters  included,  showed  11  megohms  insulation  r« 
sistance.  Another,  with  eleven  converters  included,  gave  a  total  insulation  r< 
sistance  of  159  megohms.  It  is  not  uncommon  to  ffot  an  insulation  resistance  j 
from  2  to  5  megohms  with  thirty  and  forty  converters  in  circuit.  These  tests  di 
not  include  a(?rial  portions  of  ciVcuits.  It  should  be  said  that  the  insulation  of  tb 
converters  and  connections  is  being  consttrntly  improved;  and.  in  my  opinioi 
the  time  is  not  remote  when  the  imderground  circuits  will  test  up  to  requirement 
at  all  times  with  converters  included. 

As  all  of  the  conductors  of  the  samecomi)any  do  not  1<;rminate  at  any  onepoin 
and  the  instruments  have  to  be  moved  from  place  to  place,  the  apparatus  used  i 
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mSang  thd  teste  is  of  a  portable  pattern.  The  entire  outfit  can  in  an  emergency 
he  carried  by  one  person,  and  very  readily  by  two  persons. 

Contrary  to  the  expectations  of  some  people  the  actual  making  of  these  elec- 
trical tests  has  not  been  attended  with  any  serious  difficulty.  The  most  trouble- 
some factor  has  been  that  due  U)  surface  Icakag'e  at  the  battery  or  other  parts  of 
the  testing  equipments  during  the  very  humid  weather  which  prevailed  so  con- 
tinuously last  summer  and  winter. 

The  time  for  making  these  tests  is,  as  far  as  possible,  chosen  to  suit  the  con- 
Teoience  of  customers.  The  majority  of  the  tests  are  now  made  in  the  early 
morning.    All  circuits  are  tested  once  a  week  at  least. 

About  130  miles  of  this  subway  electric-light  converters  referred  to  are  em- 
ployed as  carriers  of  alternate  current  for  incandescent  lighting;  about  60 
nules  as  carriers  of  arc  light  and  incandescent  continuous  currents.  The  circuits 
^iry  in  length  from  1  to  11  miles;  the  longest  arc-litrht  circuit  is  10  miles  in 
length;  the  longest  alternating  circuit  is  11  miles  in  length.  In  10  miles  of  alter- 
natmg  or  arc  circu  it  there  are  from  450  to  500  joints.  The  greatest  number  of  con- 
verters on  one  subway  circuit  is  65.  There  are  14  arc-light  circuits  and  25  alter- 
natii^  circuits  in  the  subways. 

Quite  recently  an  alternating  arc  circuit  has  been  installed  in  the  subways 
wMch  is  intended  to  be  the  pioneer  of  numerous  such  circuits.  I  may  say  that 
it  i»  ultimately  intended  to  operate  at  least  one  hundred  and  twenty-five  lamps 
iflsuch  circuits. 

UGHTNINO  ARRESTERS. 

In  the  case  of  many  of  the  electric-light  conductors  that  were  first  laid  in  the 
subways  of  New  York  City,  lightning  arresters  were  used  at  street  lamps  and  at 
tile terminalsof  the  cable,  and  in  a  number  of  instances  the  same  apparatus  is 
(till  used.  These  ^'arresters"  are  those  known  as  the  Acheson  cable  protector, 
ttdare  intended  to  protect  the  cable  against  disruptive  discharge  from  any 
*wroe.  The  principle  upon  which  the  device  is  intended  to  act  is  that  the  dis- 
^ptive  discharges,  or  wnat  would  be  the  disruptive  discharge,  will  jump  the 
lir  space  between  the  points  of  the  needles,  thus  relieving  the  cable  from  the 
strain.  The  utility  of  this  device  for  the  purpose  intended  has  yet  to  be  demon- 
ftarted  in  this  city,  inasmuch  as  the  frequency  of  burn-outs  in  unprotected  cables 
^the  subways  has  been  no  greater  than  in  those  which  are  equipped  with  the 
PJtector,  the  percentage  of  burn-outs  on  cables  in  either  case  being,  as  I  have 
Wore  intimated,  very  low.  It  is  as  yet,  I  think,  an  open  question,  whether  the 
^  of  this  or  any  equivalent  device  is  warranted.  There  is  no  record  of  any  of 
flte  cables  in  the  New  York  subways  having  received  injury  from  lightning  dur- 
^  the  past  year. 

It  is  commonly  supposed  that  the  freedom  from  burn-outs  which  the  success- 
"^  electric- light  cables  in  the  New  York  subways  have  enjoyed,  as  compared 
*Ith  the  early  experience  of  other  cities,  is  due  to  an  increased  thickness  of  in- 
"ilation  around  the  conductor. 

This  may  be  the  correct  explanation  ;  but  the  fact  is  worthy  of  attention  in 
^ection  with  this  subject,  that  certain  electrical  condensers  have  for  years 
J??n  placed  in  positions  where  they  are  exposed  to  the  full  attack  of  lightning 
?t8charges  on  telegraph  linesi  without,  in  a  single  instance,  having  sustained  in- 
{"'y  therefrom.  Similar  instruments  have  also  been  placed  across  the  poles  of 
IjOijO  volts  alternating  dynamo  machines  for  days  witnout  perceptible  harmful 
*«ect.  Since  it  is  difficult  to  imagine  a  better  opportunity  for  a  disruptive  dis- 
charge to  effect  its  escape  to  earth  than  that  presented  by  the  extremely  thin 
^e  paper  used  in  these  condensers,  the  thought  is  suggested  that  if  this  paper 
*Q  be  80  constructed  as  to  act  as  a  barrier  to  the  passage  of  such  charges  there 
^y  be  more  to  be  considered  in  this  matter  of  insulation  than  the  mere  ques- 
^  o(  thickness  of  the  insulating  material. 

ALLEGED  DANGERS  OF  THE  SUBWAYS. 

The  dangers  to  be  apprehended  from  the  existence  of  the  electrical  subways 
**froin  the  placing  or  the  "high-tension  "  wires  therein  (according  to  those 
Jj^are  perhaps  more  or  less  inimical  to  that  action)  are  varied.  In  general 
^J^.  they  say,  that  the  dangers  which  menace  the  public  and  employes  from 
^^ presence  of  wires  overhead  will  be  multiplied  manifold  when  the  wires  are 
[IJJcf ground.  But  when  asked  to  specify  those  dangers  the  reply  is  limited  to 
^  mowing,  namely,  first,  that  linemen  will  be  killed  by  commg  in  contact 


86  ELECTRIC   WIRES   IN   THE   DISTRICT   OF   COLUMBLA. 

with  live  wires  in  the  manholes ;  second,  that  high-tension  currents  will  lea' 
the  suhways  and  enter  buildings  by  way  of  water  and  gas  pipes,  etc.;  and  thii' 
that  accidents  due  to  explosions  of  gas  in  the  subways  will  be  numerous. 

As  regards  accidents  to  workmen  in  the  manholes,  due  to  contact  with  li 
wires,  no  one  will  say  that  such  occurrences  are  impossible,  but  inasmuch  as  n 
a  single  accident  of  this  kind  has  occurred  in  New  York  City,  or,  so  far  as  I  c 
learn,  elsewhere,  in  electrical  subways,  it  is  fair  to  assume  that,  with  the  exerei 
of  proper  supervision  of  the  wires,  this  is  not  likely  to  prove  a  frequent  sour 
of  accidents.  I  was  present  at  the  inquest  of  one  of  the  unfortunate  linem< 
who  was  killed  last  year  in  New  York  City  by  contact  with  an  overhead  wi 
when  a  witness  who  had  just  made  the  statement  that  he  apprehended  mo 
accidents  from  the  placing  of  wires  underground  than  had  occurred  overhea 
was  asked  if  he  was  aware  that  there  were  at  the  time  about  100  miles  of  electr 
light  wire  underground  in  New  York  City  conveying  high-tension  currents,  hi 
that  not  one  accident  had  thus  far  occurred  in  the  manhole ;  to  which  he  repli* 
that  this  state  of  things  was  explainable,  in  his  opinion  by  the  fact  that  tl 
electric-light  wires  imderground  constituted  but  one-tenth  of  the  electric  wir 
of  the  city,  and  that  when  all  the  wires  were  underground  the  accidents  in  tl 
subways  would  increase  in  the  same  proportion ;  which  reply  caused  the  forem< 
of  the  jury  to  remark  that  the  public  would  probably  not  complain  of  an  increa 
of  accidents  from  hought  to  ten  times  nought. 

I  have  already  suggested  in  another  place  that  the  fact  of  the  wires  beir 
metallically  covered  may  have  conduced  to  the  immunity  from  accidents  whic 
the  workmen  in  the  manholes  have  enjoyed.  I  may  interix)late  here  that  it 
recognized  that  the  eflfeciency  of  the  manholes  would  in  many  instances  be  i] 
creased  if  they  were  larger,  and  wherever  the  surrounding  condition  of  the  8tre< 
will  permit,  it  is,  I  believe,  contemplated  to  enlarge  the  manholes. 

So  far  as  the  statement  is  concerned  that  danger  is  to  be  apprehended  by  th 
entrance  of  powerful  currents  into  buildings  by  way  of  water  and  gas  pipes,  b 
contact  of  a  grounded  conductor  in  the  subways,  it  would  scarcely  be  worthy  c 
notice  before  a  body  of  electricians  but  for  the  persistency  with  which  it  is  sail 
to  be  urged  by  men  of  prominence  in  the  electrical  profession.  It  is  conceivabl 
that  if  a  conductor,  within  a  building,  should  by  accident  come  in  contact  with ; 
well  insulated  gas  pipe  also  within  a  building,  one  might  receive  a  shock  by  con 
tact  with  the  gas  pipe  if  in  some  manner  he  should  complete  the  circuit,  but  li 
what  manner,  in  the  event  of  a  ground  in  the  subways,  any  dangerous  curren 
can  be  conveyed  to  the  inside  of  a  building  by  moans  of  gas  and  water  pip® 
which  have  the  entire  area  of  the  city's  foundation  as  a  ground  or  a  return  cir 
cuit,  is  more  difiBcult  to  understand. 

But  whatever  may  be  the  dangers,  stated  or  unstated,  so  freely  predicted  a 
liable  to  occur  with  the  wires  underground,  it  may  certainlv  be  said  that  witl 
the  electric  wires  underground  men  will  not  be  injured  by  falling  off  poles  ontli< 
subways.  Wires,  when  in  the  subways,  during  the  prevalence  of  sleet  storms 
etc.,  will  not  fall  upon  people  or  horses  in  the  street,  nor  be  torn  downbyele 
vatod  railway  trains,  si  reel  ears,  etc. 

GAS  IN  SUBWAYS. 

In  my  opinion,  the  presence  of  gas  is  the  most  serious  defect  of  electrical  sut 
ways  in  cities;  of  course  it  is  not  an  inherent  defect  in  the  subways,  but  it  i 
nevertheless  a  very  troublesome  one,  not  only  because  of  the  danger  of  explosion 
therefrom,  but  also  because  of  its  ill-effects  upon  workmen  employed  in  the  sut 
ways. 

As  previously  remarked,  the  ducts  used  in  the  subways  are  not  only  joined  tc 
gether  as  nearly  hermetically  as  possible,  but.  except  in  the  case  of  distributini 
ducts,  they  are  laid  in  a  solid  botly  of  cement  from  manhole  to  manhole.  It ' 
supposed  that  the  gas  obtains  ingress  to  the  manholes  through  the  place  wher 
the  iron  manhole  cover  rests  upon  the  masonry  of  the  manhole.  But  at  whateve 
point  the  gas  enters  the  subways  its  unwelcome  presence  is  acknowledged,  ^ 
while  it  is  self-evident  to  any  one  who  will  investigate  the  matter  for  himseL 
and  is  actually  admitted  by  the  gas  companies,  that  the  gsfs  emanates  from  tb 
gas  mains  in  the  streets,  nevertheless  the  subway  engineers  have  been  constant] 
at  work  devising  means  to  remove  the  intruder.*^ 

To  this  end  various  methods  for  ventilating  the  subways  have  been  suggeste 
and  tried,  the  most  sucecssful  of  which  thus  far  has  been  the  ventilation  of  tb 
subways  by  the  use  of  blowers  stationed  at  intervals  along  the  subways,  and  Bi 
rangemeiits  are  now  in  progress  to  place  fifteen  such  blowers  in  operation  i 
cover  the  entire  subwi^  system. 
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As  the  ducts  become  filled  with  cables,  bowever,  tbe  free  passage  of  air  through 
them  is  prevented,  and  in  this  way  tbe  utility  of  tbe  blowers  is  diminished.  In 
order  to  evade  this  difficulty  a  6-inch  wrought-iron  pipe  has  been  laid  above  the 
subway  ducts  in  the  more  recently  constructed  subways.  This  large  iron  pipe 
has  openings  at  each  manhole.  The  openings  are  graduated  as  to  their  extent 
as  they  recede  from  the  source  of  the  air  pressure.  The  large  openings  are  at 
the  points  remote  from  the  blower.  It  is  intended  by  the  use  of  these  large 
pipes  to  furnish  a  counter  pressure  in  the  subways  somewhat  exceeding  any 
tendency  of  a  pressure  from  the  outside,  rather  than  to  produce  a  strong  current 
H)(  air  through  the  ducts,  and  in  this  way  to  prevent  the  ingress  of  gas  through 
any  crevices  that  may  exist  in  the  subways. 

It  has  been  frequently  suggested  that  good  results  might  follow  a  suction 
method  of  ventilation,  but  experience  has  shown  that  this  would  rather  aggra- 
vate the  evil,  as  it  would  draw  into  the  subwav  all  the  accumulated  gas  in  the 
streets  besides  inviting  a  larger  leakage  from  the  gas  mains. 

The  only  beneficial  effect  to  the  subways  of  this  resort  to  blowers  to  drive  out 
the  gas  is  that  the  air  dries  up  the  ^ducts  and  manholes  within  quite  a  distance 
(rf  the  blowers. 

The  cause  of  these  explosions  in  the  subways  has  not  in  every  case  been  defi- 
Ditely  located.  It  is  known  that  they  are  due  primarily  to  the  ignition  of  an 
accumulation  of  illuminating  gas  mixed  with  atmospheric  air  in  explosive  pro- 
portions ;  but  the  difficulty  has  been  to  ascertain  by  what  means  the  gas  has  be^n 
Ignited.  It  is  on  record  that  these  explosions  have  occurred  in  sections  of  the 
sibways  in  which  there  were  at  the  time  no  wires  whatever.  And  in  cases  where 
there  have  been  live  wires  in  the  vicinity  of  an  explosion,  tests  made  immedi- 
ately after  the  event  have  shown  that  those  wires  were  in  perfect  condition  as 
regards  insulation.  There  are  but  three  instances  on  record  in  which  a  defect 
in  an  electric-light  cable  has  occurred  simultaneously  with  an  explosion  in  the 
nihways,  and  in  one  of  these  cases  the  defect  occurred  so  nearly  incidentally  with 
the  explosion  that  while  it  is  quite  possible  that  the  defect  may  have  caused  the 
^plosion,  it  (the  defect)  may  have  been  due  to  mechanical  injury  due  to  the  ex- 
plosion. 

Among  other  theories  it  has  been  suggested  that  the  gas  may  be  ignited  by 
cwrents,  induced  in  the  lead  covering  of  alternating  current  conductors.  This 
Qiight  be  the  case  if,  as  I  liave  before  suggested,  the  cables  were  supported  from 
^teaim  to  beam,  as  on  a  bridge,  on  insulated  stands,  and  if  the  lead  coverings  only 
ipproached  each  other  at  intervals,  but  where  the  lead  coveringsof  the  conductors 
*^  not  only  grounded  throughout  their  lengths  in  the  subways,  but  are  also 
joined  metmlically,  in  fact  are  practically  one  cable  in  the  ducts,  it  SBcms  un- 
likely that  a  quantity  of  induced  electricity  sufficient  to  produce  a  spark  could 
be  accumulated  at  any  one  point. 

In  the  case  of  at  least  two  explosions  in  New  York  City  the  evidence  showed 
that  the  gas  in  the  subways  haa  been  ignited  by  a  lighted  lamp  or  match  in  the 
^nity  of  some  subsidiary  duct  connecting  with  the  subwavs.  in  other  instances 
^  a  match  or  lighted  cigar  thrown  in  a  manhole.  It  is  Known  in  Chicago  an 
explosion  was  caused  in  the  subways  by  a  live  coal  from  a  passing  fire  engine 
Wling  upon  the  cover  of  a  manhole. 

With  but  one  or  two  exceptions,  the  explosions  have  not  injured  the  cables  in 
the  subways;  which  is  probably  due  to  the  small  and  round  surface  which  the 
cables  present. 

It  has  frequently  been  suggested  that  if  solid  ducts  were  employed  instead  of 
^bular  ducts  these  explosions  would  be  avoided.  While  this  would  be,  if  cor- 
''Jct,  a  strong  argument  in  favor  of  solid  conduits,  that  is,  ducts  in  which 
^conductors  are  not  removable,  notwithstanding  the  generally  admitted  fact 
that  such  ducts  are  not  practicable  for  subway  work  on  a  large  scale,  experience 
^  demonstrated  that  explosions  have  occurred  repeatedly  in  manholes  and  in 
''^l  junction  boxes  of  subway  systems  in  which  there  were  no  hollow  ducts. 

I  may  add,  that  pending  the  installation  of  blowers  in  certain  of  the  subways, 
^T^  are  employed  day  and  night  opening  manholes  to  permit  escape  of  gas. 

I  had  intended  to  comment  briefiy  on  thi  comparative  expense  of  maintenance 
jj'd  reliability  of  underground  wir.3S  in  cities  as  compared  with  overhead  wires, 
^t  as  my  paper  has  far  exceeded  the  limits  which  I  nad  placed  upon  it,  I  shall 
j^'e  that  and  other  features  in  abeyiuice  for  the  present.  Perhaps  something 
**ring  on  those  points  may  be  brouj^ht  out  in  the  discussion. 
.The  following  are  some  of  the  rules  of  the  subways  of  New  York  City  which 
'^^e  been  promulgated  as  precautionary  measures  or  as  a  result  of  actual  expe- 

^0 bare  ends  or  bare  potations  of  conductors,  whether  in  or  out  of  service,  are  pex^ 
[.  Ex.  99 19 
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mitted  in  the  manholes.  Every  oonductor  in  the  manhole  is  treated  as  thougfh 
it  were  operative. 

No  joints  except  such  as  are  protected  hy  a  metallic  covering  are  permitted  in 
the  manholes. 

No  lights  are  allowed  in  manholes. 

All  conductors  in  manholes  are  rec^uired  to  he  arranged  symmetrically  around 
the  walls  and  to  he  plainly  tagged  with  the  designating  mark  of  circuit  and  the 
name  of  the  owner.  One  of  the  pictures  (which  I  have,  by  the  courtesy  of  Mr. 
Beckwith,  the  chief  engineer  of  the  subway  company,  been  able  to  procure  from 
his  office)  shows  the  cables  passing  through  the  manhole  in  rather  a  haphazard 
way.  This  would  do  where  there  are  but  one  or  two  conductors  in  the  conduit, 
but  when  the  conductors  multiply,  an  orderly  arrangement  of  them  is  essential. 

No  switch  boxes  are  allowed  m  the  manholes.  The  reason  for  this  is  that,  in 
the  first  place  a  switch  box  for  each  company  would  take  up  too  much  of  the 
limited  room;  and  secondly,  in  the  case  of  electric-light  circuits  it  is  feared  that 
attempts  to  switch  live  circuits  might  produce  dangerous  sparks  in  the  manholes. 

In  conculsion,  I  think  it  may  be  said  that  the  experience  derived  from  the 
practical  operation  of  the  electrical  subways  of  New  York  City,  has  either  made 
apparent  or  contirmed  among  other  things  the  following: 

That  it  is  possible  to  successfully  operate  all  classes  of  electric  conductors  un- 
derground in  cities; 

That,  at  least  for  conductors  conveying  hl^h-tension  currents  underground,  it 
is  advisable  to  set  the  standard  of  insulation  high; 

That  regular  insulation  tests  of  conductors  are  very  valuable; 

That  lil^ral  thickness  of  insulation  is  desirable  for  high-tension  currents; 

That  it  is  inadvisable  to  place  underground  new  types  of  cable  or  insulation 
imtil  they  have  been  subjected  to  tests  and  conditions  analogous  to  those  to  which 
they  will  be  subjected  underground; 

That  for  electric  lighting  conductors — especially  distributing  mains — many 
conductors  under  one  cover  are  not  advisable,  owing  chiefly  to  the  difficulty  in 
making  joints  in  such  cables ; 

That  all  sharp  edges  in  ducts  should  be  avoided  ; 

That  until  the  gaslight  companies  are  required,  like  the  electric-light  com- 
panies, to  maintain  their  mains  in  a  fairly  sound  condition  underground,  a  means 
of  ventilating  the  subways  should  be  provided  simultaneously  with  the  construc- 
tion of  the  subway ; 

And  lastly,  that  while  other  features  may  be  accessories  thereto,  the  employ- 
ment of  smooth  strong  conduits,  accessible  ducts  for  distribution  of  the  current, 
first-class  insulation,  constant  expert  attention  to  details  and  thorough  organiza- 
tion in  every  department,  are  essential  to  the  production  of  a  successful  eleotrical 
underground  system. 


BULE8  AND  REGULATIONS   OF   THE  BOARD  OF  ELECTRIOAL 

CONTROL, 

FOR  OVERHEAD  WIRES. 
Unanimously  adopted  January,  1890,  to  take  effect  Immediately,  superceding  all  other  rules.] 

Wires  are  divided  into  two  classes.  First.  Those  for  telegraph,  telephone,  etc. 
Second.  Those  for  electric  light  and  power. 

POLES. 

(1)  Two  lines  of  poles  bearing  conductors  of  a  like  class  shall  not  be  erected 
on  any  street  or  avenue. 

(2)  Two  lines  of  poles  shall  not  be  erected  on  the  same  side  of  any  street  or 
avenue. 

(3)  Poles  shall  be  set  in  the  sidewalk  6  inches  from  the  outside  of  curb,  and 
no  pole  shall  be  placed  within  10  feet  of  any  lamp-post  or  other  pole,  except  at 
street  corners  where  necessary  in  order  to  support  wires  running  on  the  cross 
street. 

(4)  All  poles  now  standing,  or  erected  hereafter,  shall  be  bi'anded  or  stamped 
with  the  initials  of  the  company  owning  them,  at  a  x)oint  not  less  than  5  nor 
more  than  7  feet  from  the  sti*eet  surface;  and  when  a  pole  is  occupied  by  wires 
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bebnging  to  more  than  one  company,  each  group  of  cross-arms,  or  where  neces- 
sary Uie  support  of  a  single  wire  of  different  ownership,  must  he  difitinguished 
by  some  characteristic  paint,  mark«  or  fastening. 

(5j  Electric-light  Lamp-posts  shall  be  in  accordance  with  a  plan  approved  by 
the  board. 

(6)  All  poles  carrying  more  than  two  wires  shall  be  at  least  45  feet  high,  uni- 
form in  size,  straight,  and  painted  from  top  to  bottom — a  very  dark  color  from 
the  sidewalk  to  a  point  8  feet  high,  and  a  dark-green  color  above  that. 

(7)  All  poles  for  carrying  not  more  than  two  wires  shall  be  25  feet  high, 
stnd^ht,  uniform  in  size,  and  painted  from  top  to  bottom — a  very  dark  color  from 
the  sidewalk  to  a  point  8  feet  high,  and  a  dark-green  color  above  that. 

(8)  Cross-arms  snail  be  uniform  in  length,  strengthened  by  braces,  and  painted 
the  some  color  as  the  poles,  the  cross-arms  of  each  company  being  distinguished 
b^  some  characteristic  mark. 

(9)  Each  line  of  poles  must  run  on  one  side  of  the  street  only,  except  when  ab- 
solutely necessary  to  change  to  the  other  side;  but  this  may  only  be  done  by  the 
permi£»ion  of  the  board  or  of  its  engineer  or  expert. 

(10)  Poles  shall  be  imiformly  spaced,  and  about  sixty  to  the  mile.  This  re- 
quires on  the  short  city  blocks  of  260  feet  alternately  three  and  two  poles  to  the 
block. 

(11)  Conductors  must  not  be  placed  upon  fixtures  erected  or  maintained  for 
supporting  wires  of  the  other  class. 

(12)  All  existing  regulations  of  the  local  authorities  in  regard  to  the  placing 
of  poles  and  stringing  of  wires  are  to  continue  in  force,  excopt  when  in  conflict 
with  these  rules;  and  the  rules  and  regulations  of  the  New  York  Board  of  Fire 
Underwriters  must  be  strictly  observed. 

(13)  When  any  company  is  permitted  to  erect  poles  or  other  fixtures  bearing 
^pefor  the  purpose  of  lie^hting  the  street  or  public  places  of  the  city,  the  permis- 
^Q  is  subject  to  the  following  provisions,  which  are  expressly  made  a  condi- 
tion of  said  permits.  Whenever  the  contract  for  lighting  any  such  public  places 
Bball  be  given  to  another  company,  the  company  who  erected  said  lamp-posts 
^ball,  on  tender  of  the  first  cost  thereof,  yield  possession  of  the  same  to  the  other 
comp&ny  obtaining  the  new  contract,  except  in  cases  where  the  company  owning 
«te  lamp-posts  prefers  to  remove  them. 

(14)  All  broken  and  ^'dead"  wires,  and  all  wires,  poles,  and  fixtures  not  actu- 
ally in  use — subject  to  rule  28 — must  be  removed.  When  a  pole  is  taken  down 
jtrnust  be  removed  from  the  streets  the  same  day.  New  poles  must  not  be 
brought  upon  any  street  more  than  two  days  in  advance  of  their  ereotiom.  Any 
pole  that  shidl  be  on  any  street  more  than  two  days  shall  be  removed  by  the  depart- 
^ni  of  public  works  at  the  expense  of  the  party  owning  it. 

WIRES. 

)i5)  All  wires  shall  be  fastened  upon  poles  or  other  fixtures  with  glass,  poroe- 
»in,or  rubber  insulators  approved  oy  the  expert,  and  must  be  stretched  tightly 
*nd  fastened  with  a  strap  of  the  same  kind  of  wire. 

(16)  No  wire  shall  be  stretched  within  4  inches  of  any  pole,  building,  or  other 
object  without  being  attached  to  it  and  insulated  therefrom.  All  wires  strung 
on  housetops  must  be  9  feet  clear  of  roof. 

i^l)  No  wire  shall  hang  within  25  feet  of  the  pavement  at  the  lowest  point  of 
^  between  supports,  except  where  required  to  reach  a  lamp  or  other  conneo- 
tlon,  and  must  then  be  protected  by  extra  covering  and  be  rigidly  fixed  and  out 
of  the  way. 

(18)  Every  line,  pole,  fixture,  etc.,  must  be  kept  in  thorough  order,  repair, 
»nd  conformity  with  these  rules  and  specifications,  upon  penalty  of  forfeiture  of 
**i  permits  granted  to  the  owner  by  this  board,  but  no  additional  poles  or  wires 
^  be  erected  under  cover  of  repairs,  nor  shall  any  route  or  location  be  changed 
without  a  {lermit. 

ELECTRIC  LIGHT  AND  POWER  WIRES. 

m  All  electric-light  conductors  shall  be  secured  to  insulating  fastenings,  and 
cohered  with  an  insulation  which  is  waterproof  on  the  outside  and  not  easily 
'om  by  abrasion.  Whenever  the  insulation  becomes  impaired  it  must  be  re- 
^wed  immediately. 

.  !*^)  All  joints  must  be  as  well  insulated  as  a  conductor  and  the  insulation  of 
JOiQtfi  must  be  maintained.  A  rigid  insulation  sleeve  clamped  over  tiie  joint  is 
Werred. 
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(21)  Every  wire  must  ba  distinguished  by  a  number  plainly  marked  on  each 
cross-arm  under  the  insulator .  Day  circuits  must  be  conspicuously  distingiiished. 
All  arc  lamps  must  be  so  placed  as  to  leave  a  space  underneath  of  9  feet  clear  be- 
tween lamp  and  sidewalk. 

(22)  Every  line  entering  a  building  shall  be  controlled  by  a  cut-off  placed  near 
the  entrance  in  sight  and  easily  accessible. 

(23)  In  the  construction  of  lines  the  insulation  to  be  used  must  be  approved  by 
the  expert  of  the  board  in  writing,  and  the  insulation  resistance  must  be  main- 
tained in  accordance  with  the  standard  to  be  not  less  than  3  megohms  per  mile 
per  100  volts.    And  under  no  ciroumstancas  shall  underwriters*  wire  be  used. 

(24)  All  connections  with  lines  of  electric-light  conductors  shall  be  made  at 
right  angles  to  the  same ;  and  connections  to  buildings  shall  be  run  sV^gbt 
across  to  the  building  and  then  down  the  front  of  the  building. 

(25)  The  insulation  must  be  preserved  throughout  the  entire  circuit,  and  if  any 
portion  of  a  lamp  or  fixture  is  a  part  of  a  circuit  and  can  be  touched,  it  must  loe 
msulated. 

(26)  All  conductors  shall  have  a  resistance  imiformly  distributed  of  not  more 
than  30  ohms  per  mile  per  ampere,  and  proportionately  less  for  heavier  currents. 

(27)  All  circuits  must  be  tested  everv  hour,  and  when  a  ground  comes  on,  effort 
must  be  made  to  remove  it  at  once.  Failing  in  this,  the  current  must  be  discon- 
tinued until  the  insulation  is  restored. 

(2S)  No  unused  loops  from  electric-light  circuit  shall  be  sallowed  to  remain  after 
lamps  are  taken  away,  except  in  cases  where  it  is  positively  known  that  the  lamp 
Would  be  required  aeain  within  three  months,  and  where  there  is  no  imder- 
ground  conduit  for  that  class  of  circuits.  When  allowed  to  remain  the  joint  in 
the  loop  must  be  as  well  insulated  as  the  line  itself. 

(29)  From  and  after  date  no  company  shall  do  business  of  electric  lighting  in 
the  city  of  New  York  without  a  certificate  of  the  board,  granted  on  the  recom- 
mendation and  after  inspection  of  the  expert  of  the  board,  to  the  effect  that  its 
lines  comply  with  all  the  rules  and  regulations  of  the  boai)d,  and  that  its  plant 
is  in  proper  condition  for  the  doing  of  its  business.  The  force  of  the  oertincate 
to  continue  until  changes  are  made,  of  which  the  board  must  be  notified  and  ap- 
prove, or  so  long  as  the  plant  and  conductors  remain  in  the  same  condition  as 
when  inspected. 

UKEMEN. 

(30)  Every  lineman  must  be  furnished  with  rubber  gloves  and  wear  them  an< 
must  wear  a  badge  in  a  conspicuous  place  giving  his  number  and  the  name  of  th 
company  by  whom  he  is  employed. 

PERMITS. 

(31)  All  companies  are  authorized  and  directed  to  make  necessary  repairs 
their  lines  of  conductors.  The.  general  permit  under  which  this  may  be  don  -^ 
does  not,  however,  cover  the  erection  in  any  street,  avenue,  or  highway  of  an  :g 
additional  poles  or  other  similar  fixtures,  and  has  absolutely  no  reference  wha  ^ 
ever  to  lines  which  have  been  ordered  underground  by  the  board,  and  whi<^  ^ 
the  mayor  has  been  requested  to  remove. 

In  the  case  of  such  lines,  where  notice  has  been  given  that  underground  aoooi 
modations  have  been  provided,  and  the  ninety  days  of  notice  required  by 
have  elapsed,  and  the  ma^or  has  been  requested  to  remove  the  same,  companL- 
owning  or  operating  said  lines  are  not  authorized  to  make  any  repairs  or  conm 
tions  or  to  go  up  on  the  poles  bearing  such  lines  for  any  purpose  whatever  exc^^ 
to  remove  the  said  lines  of  electrical  conductors  in  conformity  with  the  directic 
of  the  board.  

(32)  The  secretary  is  authorized  to  issue  to  companies  operating  electrical  cd--^^ 
ductors  all  permits  required  by  them  for  the  making  of  connections  necessar-         ^ 
the  business  of  said  companies  with  lines  now  in  use,  and  which  the  mayor 
not  been  requested  to  remove,  upon  the  certification  of  the  expert  that  thei 
no  subway  in  the  street  in  q^uestion  for  this  class  of  conductors.    Said  oonn^ 
tions  are  to  be  in  every  case  m  accordance  with  the  rules  and  regulations  of  ' 
board. 

(33)  All  permits  of  the  board  for  overhead  wires  and  fixtures  are  granted  o: 
pending  the  providing  of  underground  accommodations  in  the  neighborhoocS* 
the  street  or  avenue  for  which  the  permit  is  granted.  - 

(34)  Any  member  or  officer  of  the  board,  and  every  inspector  employed  by  ^^ 
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as  well  88  every  member  of  the  police  force  of  the  oily,  shall  be  entitled  to  exam- 
ine permits  under  which  work  of  any  kind  is  being  done. 

(35)  No  permit  shall  be  granted  for  the  erection  of  any  overhead  structure  nor 
for  the  renewing  of  any  lines  already  existing  in  any  street  in  which  under- 
ground accommc^ations  for  the  service  have  been  provided,  and  the  ninety  days' 
notice  required  by  law  has  elapsed. 

(36)  The  violation  of  any  of  the  rules  and  regulations  of  the  board  shall  ope- 
rate ipso  facto  as  a  revocation  of  the  permit  held  by  the  company  or  person  guilty 
of  such  violation. 

(37)  Every  company  or  person  erecting  poles,  wires,  or  fixtures  must  make  and 
leave,  at  least  once  each  week,  at  the  office  of  the  board,  such  records  of  the 
fixtures,  etc.,  which  they  are  erecting,  and  of  all  of  the  same  that  they  have  in 
use,  as  is  required  by  the  engineer  and  the  electrical  expert  of  the  board,  and 
in  Buch  form  as  shall  be  prescribed  by  them. 

(38)  The  companies  or  persons  owning  or  controlling  poles  in  any  street  or 
avenue  shall  allow  the  same  to  be  used  by  other  companies  or  persons  operating 
oonductors  for  similar  electrical  service  when  authorized  to  do  so  bv  the  board, 
on  tender  of  proper  compensation,  to  be  determined  by  agreement  between  the 
parties  interested.  In  default  of  such  an  agreement  the  amount  of  such  compen- 
sation shfUl  be  determined  by  the  board.  This  rule  imports  a  contract  on  the 
part  of  each  company  or  person  owning  or  controlling  the  poles  on  any  street  or 
Avenue,  not  only  with  the  board,  but  also  with  each  company  or  person  who 
Bball  under  its  terms  be  qualified  to  demand  the  privileges  it  confers,  to  permit 
tliis  joint  use  of  poles. 

And  in  accepting  any  permit  the  applicant  thereby  binds  himself  to  this  agree- 
ment. 

SECTION  B.—AS  TO  UNDERGROUND  WIRES. 

^^  and  regvUaXions  governing  the  occupancy  of  the  subways  of  the  Consolidated  Tele' 

graph  and  ElectnccU  Bwway  Company, 

[Approved  by  tbe  Board  of  Control,  April  17, 1888.] 

Section  1.  Space,  application  fob. 

AH  applications  for  space  in  the  subways  shall  be  made  in  writing  and  shall 

give- — 

M  The  name  of  the  applicant. 

W  The  term  for  which  the  use  of  the  conduit  or  conduits  is  wanted. 

w  The  number,  material,  and  dimensions  of  conductors  proposed. 
_W  The  arrangement  of  said  conductors,,  whether  singly  or  in  cables,  and  if  in 
^oles  the  number  of  conductors  and  their  disposition  in  each  cable. 
o '^)  The  maximum  electro-motive  force  of  the  machine  or  machines  supplying 
**^e  current  to  be  used. 

/)  The  nature  of  the  insulating  material  or  materials  to  be  employed,  and 
^A9)  Such  other  specific  information  as  will  fully  explidn  the  use  to  be  made  of 
^^  space  desired. 

^^^ON  2.  Rkpaibs  and  alterations  of  conduotors,  applications  fob. 

All  applications  for  permits  to  make  repairs  or  alterations  in  conductors  in  the 

/    r£®  shall  be  made  in  writing,  and  shall  give — 

1^)  The  name  of  the  applicant. 
^^  A  complete  identincation  of  the  conductor  or  conductors  referred  to  and  of 
^Q  particular  conduit  or  conduits  to  which  access  is  desired. 

Jc)  So  far  as  possible,  the  extent  and  character  of  the  proposed  repairs  or  alter- 
^Uons,  and  of  tne  probable  date  when  the  same  will  be  completed,  and  the  con- 
^^ctoror  conductors  restored  to  condition  for  use. 

V  (<i)  The  insulation  resistance  of  the  conductor  or  conductors,  as  shown  by  the 
^^  test,  and  the  dats  of  said  test.  Immediately  after  any  repairs  or  altera- 
r^&re  made  to  a  conductor  or  conductors,  a  report  giving  them  in  detail  shall 
oe  Qm^  iQ  iiiQ  subway  company. 
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SEoriON  8.  Repairs  and  alterations  of  ookduotors  to  be  made  by 

LESSEES. 

Whenever,  in  the  judgment  of  the  subway  company,  or  its  properly  authorised 
agent,  repairs  or  iterations  in  a  conductor  or  conductors  is  necessary,  said  re- 

Sairs  or  cetera  ions  shall  be  made  by  the  party  owning  or  controlling  said  oon- 
uctor  immediately  upon  notice.  During  the  progress  of  any  repairs  or  altera- 
tions upon  or  in  a  conductor  or  conductors,  the  party  owning  the  same  shall  take 
such  precautions  as  may  be  necessary  or  expedient  to  protect  the  oonductors  of 
other  parties  from  injury. 

Section  4.  Electro-motivb  force. 

All  conductors  drawn  into  and  operated  in  the  conduits  and  intended  to  convey 
currents  of  an  electro-motive  force  exceeding  100  volts  shall  have  at  the  tempera- 
ture of  75^  an  initial  insulation  resistance  of  not  less  than  50  megohms  per  mile 
per  100  volts  electro-motive  force  of  current  in  the  circle.  Whenever  the  in- 
sulation resistance  of  a  conductor  as  aforesaid  shall  prove  to  be  less  than  5 
megohms  per  mile  per  100  volts  the  use  of  that  conductor  shall  at  once  cease, 
unless  the  actual  electro-motive  force  in  its  circuit  be  reduced  so  as  to  rel^tab- 
lish  the  foregoing  ratio. 

Section  4a.  ELEcrrRio-LiGHT  gables. 

No  two  or  more  conductors  having  a  difference  of  potential  exoeedin^  500  volts 
shall  be  placed  in  the  subways  if  made  in  a  single  cable.  This  applies  to  the 
outgoing  and  incoming  sides  of  arc-light  circuits. 

Section  5.  Insulation— Resistance  of  branches  and  feeders. 

The  insulation  resistance,  per  mile  length  of  all  branches  and  feeders  of  the 
main  conductors  shall  at  least  equal  that  of  the  respective  conductors  to  which 
said  branches  and  feeders  are  connected. 

Section  6.  Insulation—Determination  of  resistance  and  tests. 

The  insulation  resistance  of  each  length  of  cable  or  conductor  shall  be  de- 
termined before  said  length  is  laid  in  the  subway.  In  making  this  determina- 
tion an  electro-motive  force  of  current  of  not  less  than  150  volts  shall  be  employed, 
and  the  minimum  initial  resistance,  as  provided  in  rule  4,  shall  not  be  dimmished 
through  and  after  an  immersion  of  the  conductor  under  test  of  at  least  sixty  con- 
secutive hours.  All  lines  shall  be  tested  for  insulation  resistance  immediately 
after  completion  in  the  subway,  and  those  carrying  currents  of  over  1  ampere 
shall  be  tested  daily  thereafter  for  a  period  of  one  month,  and  thereafter  at  least 
weekly.  A  conductor  shall  be  tested  for  insulation  immediately  after  any  new 
connection  with,  addition,  or  repair  to  or  alteration  of  any  sort  in  said  conductor 
is  made,  and  also  whenever  any  other  conductor  is  placed  in  the  same  tube ;  con- 
ductors conveying  currents  of  less  than  100  volts  electro-motive  force  are  ex- 
cepted from  this  rule. 

Section  7.  Tests— Reports  toobe  filed  withosubway  company. 

All  tests  and  determinations  called  for  by  these  rules  shall  be  made  by  parties 
owning  or  controlling  conductors.  Duly  authenticated  records  of  the  results  of 
such  tests  and  determinations  within  twenty-four  hours  after  the  completion  of 
the  same  shall  be  filed  with  the  subway  company,  which  shall  have  power  to  ver- 
ify or  repeat  such  tests  or  determinations  in  its  discretion. 

Section  8.  Alterations  and  additions  to  subways  to  bb  made  by 

subway  company. 

All  alterations  of  oi^  additions  to  the  subways  for  the  purpose  of  connecting 
conductors  therein  with  points  outside  will  be  made  by  the  subway  company 
upon  the  request  of  the  lessee  desiring  the  same,  provided  the  same  have  been  au- 
tiaorized  by  the  board  of  electrical  control,  and  that  the  expense  of  making  such 
additions  or  alterations  issatlBfactorily  guaranteed  by  the  parties  desiring  them. 
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Section  9.  Rexntals— Terms  op  contract. 

Rental  to  be  paid  yearly  in  advance.  Applicantn  will  be  required  to  enter  into 
a  writtien  contract,  with  satisfactory  guaranty  for  its  performance. 

SBCTION  10.    ACCESS   TO    SUBWAYS  AND    MANHOLES ;  STREET  COVERS  TO  BE 

JjOCKEJ}. 

All  manholes  will  have  the  inner  cover  locked  with  a  8|>ecial  manhole  padlock 
of  the  subway  company,  the  keys  of  which  shall  be  kept  in  the  company's  offloe. 

PENALTY  FOR  TAMPERING. 

(a)  Any  attempt  to  gain  admittance  to  the  manholes  and  access  to  the  com- 
pany's property,  or  to  the  property  of  its  tenants,  without  a  permit  from  the 
oompany,  by  opening  or  breaking  said  lock,  cover,  bar,  or  other  portion  of  the 
nianliole,  will  be  prosecuted  to  the  full  extent  of  the  law. 

RIGHT  OF  ACCESS. 

(h)  Access  to  the  subways  shall  be  limited  to  the  authorized  representatives 
(1)  of  the  board  of  electric  control,  (2)  of  the  Consolidated  Telegraph  and  Elec- 
trical Subway  Ciompany,  and  (3)  of  the  lessees  or  occupants  of  the  ducts. 

PERMITS  FOR  ACCESS. 

(c)  Access  to  the  subways  will  be  had  by  permit  issued  to  the  applicant  by  the 
subway  company  upon  a  written  application  in  the  name  of  the  lessee  or  occu- 
pant of  the  ducts  nled  in  the  office  of  the  company,  giving  twenty-four  hours' 
notice. 

There  wUl  be  no  delay  by  the  company  under  ordinary  circumstances  in  giving 
aooesB  to  the  subways,  but  in  cases  of  emergency  the  company  reserves  the  right, 
i&  their  judgment,  to  deny  access  or  to  postpone  the  same. 

ACCESS  TO  SUBWAYS  IN  PRESENCE  OF  SUBWAY  INSPECTOR. 

Id]  Access  to  the  subways  shall  only  be  had  in  the  presence  of  a  subway  in- 
spector of  the  subway  company,  who  shall  hold  possession  of  the  keys  to  the 
inanholes,  who  shall  see  that  the  manholes  are  properly  opened  and  closed  by  the 
Applicant,  who  shall  remain  present  durin^^  the  operations  of  the  applicant,  and 
who  is  hereby  charged  by  the  company  with  the  duty  of  seeing  that  the  com- 
pany's property  and  the  property  of  the  tenants  of  the  company  are  not  injured 
hy  tiie  operations  of  the  applicant.  The  inspector  is  also  charged  with  the  en- 
forcement of  all  rules  and  regulations  relating  to  the  use  of  the  subways,  and  he 
loay  suspend  any  employ 6  of  the  applicant  engaged  on  the  work  connected  with 
the  subways  who  shiul  violate  any  of  these  rules  and  regulations. 

The  subway  company,  by  its  properly  authorized  agent,  shall  have  authority 
to  require  such  alterations  in  conductors  as  it  may  deem  necessary  for  their 
safety  or  the  safety  of  the  subway  or  of  the  adjacent  conductors ;  and  also  to  cause 
the  current  in  any  conductor  to  be  interrupted  or  reduced  for  such  period  of  time 
as  may  be  requisite  in  the  judgment  of  said  agent  for  the  proper  protection  or 
necessary  convenience  of  persons  working  in  the  manholes  or  upon  the  subways 
^  the  vicinity  of  said  conductor. 

MANHOLES  GUARD  FRAMES. 

(c]  Whenever  a  manhole  is  opened,  the  applicant  shall  plaoe  an  iron  frame, 
famished  by  the  subway  company,  in  the  street  opening,  with  a  red  flag  about 
one  foot  square^  with  the  letters  **  C.  T.  &  E.  S.  Co.''  thereon,  displayed  on  a  staff 
<&t  io  a  socket  in  the  frame,  as  a  warning  to  the  public. 

PRECAUTION  AGAINST  GAS  IN  MANHOLES. 

(/)  When  manholes  are  opened,  before  commencing  work  the  applicant  shall 
■*tirfy  himself  that  they  are  f r  ie  from  gas,  and  if  not,  he  shall  ventilate  the 
**ahole8.  The  subway  company  will  provide  for  such  purposes  a  fan  or  blower 
W  he  operated  by  the  applicant  for  such  time  as  may  in  the  judgment  of  his 
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authorized  representative  be  sufficient  to  clear  the  manholes  of  the  gas  to  such 
an  extent  as  to  render  it  safe  for  his  workmen  to  enter  therein ;  and  no  light 
shall  be  used  by  the  applicant  in  his  operations  in  the  manhole  except  when  the 
above  examination  has  shown  the  absence  of  gas.  If,  after  the  first  ventilation, 
gae  is  noticed,  the  applicant  shall  cause  the  ventilation  to  be  continued. 

WATCHMEN  ON  SURFACE. 

{g)  In  all  work  conducted  in  the  manholes  one  man  shall  alwaysbe  provided  by 
the  applicant  to  act  as  watchman  on  the  surface  at  each  manhole  when  opened, 
who  shall  keep  constant  guard  and  warn  pedestrians,  drivers  of  carriages,  trucks, 
Btreet  cars,  etc.,  and  who  shall  assist  the  subway  inspector  in  whatever  the  latter 
requires  in  emergencies. 

SMOKING  PROHIBITED. 

ih)  The  applicant  shall  prohibit  his  employes  from  smoking  in  or  around  man- 
holes. 

INTOXICATING  LIQUORS  PROHIBITED. 

(t)  No  one  under  the  influenoe  of  liquor  shall  be  allowed  to  engage  in  work  in 
the  subways. 

PROTECTION  AGAINST  DUST  AND  WIND. 

(Ic)  No  cover  of  any  kind  whatsoever  shall  be  allowed  by  the  applicant  to  be 
placed  over  the  manhole  opening ;  but  a  shield  may  be  placed  around  the  wind- 
ward half  of  the  iron  frame  to  protect  the  workmen  from  dust  and  wind. 

BBcmoN  11.  Damages.— Subway  company  not  responsible. 

In  no  case  will  the  subway  company  be  responsible  for  any  damage  whatsoever 
to  persons  or  property  due  to  the  existence  or  employment  of  the  subways  or  the 
conductors  therein,  or  any  apparatus  connected  therewith.  The  subway  com- 
pany will,  however,  use  every  reasonable  precaution  to  prevent  damage  from  any 
cause  within  its  control. 

Section  12.'  Amendments  to  rules  and  regxtlations. 

The  subway  company  reserves  to  itself  the  right  to  add  to  or  amend  these 
rules  from  time  to  time,  as  may,  in  its  judgment,  he  necessary,  subject  to  the  ap- 
proval of  the  board  of  electrical  control. 


ACCIDENTAL  DEATHS  BY  ELECTRICITY  IN  NEW  YOBK  OITT 

DURING  THE  YEAR  1889. 

{TFtOTCL  official  report  of  board  of  electrical  controL] 

With  reference  to  the  accidents  which  have  occurred  in  the  streets  and  which 
have  been  investigated  by  me,  I  have  to  report  that  in  my  judgment  they  would 
all  have  been  prevented  by  observance  of  the  rules  and  regulations  of  Uie  board. 
The  deaths  which  have  occurred  and  the  causes  are  given  below. 

Meyer  Streiffer,  a  peddler,  was  killed  on  East  Broadway,  April  14, 1888,  bv 
touching  a  hanging  telegraph  wire  in  contact  with  a  United  States  Company^ 
circuit.  This  deam  woiud  not  have  occurred  if  all  broken  and  **  dead  "  wires  had 
been  removed,  under  the  rules  of  the  board,  and  in  all  probability  it  would  not 
have  occurred  had  a  proper  insulation  been  maintained  in  conformity  with  the 
rules  by  the  United  States  Illuminating  Company. 

Fred^Witte,  clothing  salesman,  was^killed  at "200  Bowery,  April  28, 1888,  by 
touching  a  United  States  Company's  lamp.  This  aeath  would  not  have  occurred 
had  the  lamp  been  properly  insulated  and  sufficiently  high  above  the  pavement. 
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John  E.  Peeks,  a  lineman  of  the  Western  Union  Telegraph  Company,  was  killed 
fiille  in  the  performance  of  his  duties  at  the  corner  of  Chambers  and  Center 
streets,  on  October  12, 1889.  This  death  was  due  to  the  net^Iect  of  electric-light- 
injr  companies  to  carry  out  the  rules  and  regulations  of  the  board  of  electrical 
eoDtrol  with  reference  to  insulation  and  to  the  keeping  away  from  the  wires  of 
the  telegraph  and  telephone  companies. 

Henry  Harris,  a  derk,  was  killed  by  the  Brush  current,  November  ^,  1889, 
rhile  carrying  a  show  case  into  a  store.    This  death  was  due  to  the  fact  that  the 
lamp  of  the  Biush  Company  was  not  properly  insulated  and  the  wires  which  car- 
ried the  current  to  it  were  not  properly  insulated,  and  the  lamp  was  nearer  the 
odewalk  than  is  proper. 

PHILADBLPHIA. 

LETTER  FROM  THE  MAYOR  TO  THE  COMMISSION. 

Office  of  the  Mayor, 
Philadelphia^  February  6, 1891. 

Gentlemen:  His  honor  Mayor  Edwin  H.  Fitler  directs  me  to  acknowledge 
receipt  of  your  letter  of  January  22,  requesting  information  concerning  electric 
wires,  conduits,  etc.,  and  as  a  reply  thereto  to  forward  you  the  inclosed  com- 
munication from  the  chief  of  the  electrical  bureau,  and,  under  separate  cover, 
the  printed  matter  and  blue  prints  mentioned  in  the  chief's  letter.  His  honor 
trusts  that  the  information  furnished  may  be  of  use  to  you. 
Yours,  resjiectfully, 

Lewis  E.  Beitler,  ^ 
Mayor^s  Secreiary, 

The  Electrigal  Comhissioneks, 

Washingtonj  D.  C 

The  following  Is  a  copy  of  the  letter  above  referred  to : 

Electrical  Bureau, 
Philadelphia,  Februarys,  1891. 

Dear  Sir:  Referring  to  the  letter  of  Francis  R.  Shunk,  secretary  board  of 
dectrical  commissioners,  Washington,  D.  C.,of  date  of  January  22,  to  his  honor 
the  mayor  referred  to  you,  and  by  you  to  me  for  reply,  allow  me  to  say : 

The  chief  of  the  electrical  bureau,  representing  the  department  of  public 
safety,  is,  by  ordinance,  invested  with  authority  to  supervise,  maintain,  and  con- 
trol all  municipal  electrical  matters,  and  of  the  supervision  of  maintenance  and 
ooiiBtniction  of  the  poles,  wires,  and  fixtures  for  overhead,  and  of  the  conduits, 
inanholes,  etc.,  for  underground  electrical  construction,  belonging  to  private 
companies,  corporations,  or  individuals,  and  all  other  electrical  matters  what- 
Boerer,  in  so  far  as  they  relate  to  the  highways  of  the  city  of  Philadelphia.  By 
Boch  a  concentration  of  authority  the  experience  of  this  city  has  been  that  a 
better  system  of  electrical  construction  is  secured  and  maintained  than  could  pos- 
aiblv  be  attained  where  authority  is  divided. 

All  companies,  corporations,  firms,  or  individuals  using  the  highways  of  the 
city  for  electrical  purposes  are  required  to  make  annually  sworn  returns  to  the 
chfef  of  the  electrical  bureau  of  the  number  of  poles,  mileage  of  wire,  attach- 
laentB  to  poles  belonging  in  whole  or  in  part  to  the  city,  and  the  amount  of  con- 
duit and  mileage  of  wire  laid  under  ground.  The  chief  is  empowered  to  issue 
jjcenses  for  one  y©w  for  the  maintenance  of  the  overhead  service,  for  which 
l^nse  charges  fixed  by  ordinance  are  made  as  follows : 

For  each  new  pole  erected,  $5 ;  for  the  maintenance  of  each  and  every  pole, 
•1:  for  each  mile  or  fraction  thereof  of  overhead  electric-light  wire,  $5;  for  each 
^  or  fraction  thereof  of  telegraph  or  telephone  wire,  $2.50;  and  for  each  at- 
^hment  to  poles  belonging  in  whole  or  part  to  the  city  of  Philadelphia,  50 
*ot8.  The  cnief  of  the  electrical  bureau  annually  makes  a  report  to  the  direc- 
*^.of  the  department  of  public  safety,  showing  in  detail  the  operation  of  the 
l^us  interests  under  his  control,  together  with  such  recommendations  as  may, 
^Maiudgment,  better  serve  the  city's  interest. 

Heplying  to  the  request  for  information,  *'  whether  the  same  or  separate  con- 
floiteare  used  for  hipfh  potential  and  telephone  circuits  :  "  There  are  no  general 
^S^m  of  conduits  in  this  city.  Each  corporation  or  company  desiring  under- 
(lound  facilities  makes  application  to  city  councils  for  the  privileges,  and,  if 
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fifranU^ci ,  lay  coDduits  and  cables  for  t'leir  own  use.  This  of  nect  8  nty  separates  the 
cables  <.*arrying  hi«rh- tension  (jurrents  from  the  telephone  circuits.  |In  the  con- 
duits liiid  by  the  city  there  are  cables  carrying  current**  of  high  potential  side 
by  side  with  those  used  for  telephone  service.  No  trouble  is  experienced  while 
the  telephone  circuit  is  used  in  metallic,  but  if  ground,  the  intensity  of  the  in- 
duced current  greatly  intorferes  with  its  use.  This  cable,  3  miles  in  length,  has 
been  in  use  since  1886.*  Taking  this  as  an  example,  I  see  no  reason ,  if  the  telephone 
wires  are  used  in  metallic,  and  if  the  cables  be  properly  protected,  why  they  should 
not  be  placed  in  the  same  conduit.  It  is  my  opinion  that  the  public  authorities, 
where  convenient,  should  build  subways  of  brick  or  masonry  the  full  length  of 
certain  avenues  or  streets,  every  four  or  six  blocks  apart,  from  which,  at  such 
street  crossings  as  may  be  necessary,  lateral  branches  of  conduits  could  be  laid 
to  such  points  as  may  be  desired  to  reach.  If  built  sufficiently  large  the  subways 
should  contain  the  mains  for  gas  and  water,  making  them  accessible  at  all  times 
without  disturbing  the  street  surface.  This  would  seem  the  only  feasible  method 
to  prevent  the  constant  tearing  up  of  the  streets  for  the  introduction  of  or  repair 
to  substructures. 

I  herewith  inclose  copies  of  such  ordinances  as  are  in  pamphlet  print,  together 
with  copies  of  the  annual  reports  from  1884  to  1889,  the  rules  and  regulations  of 
the  board  of  highway  supervisors,  copies  of  the  forms  upon  which  the  annual  re- 
turns are  made  to  the  electrical  bureau,  and  blue  prints  of  such  matter  as  may 
be  useful. 

The  annual  report  of  the  chief  of  the  electrical  bureau  for  1890  will  be  sent  you 
when  received  from  the  printer,  in  which  will  hd  found  a  complete  list  of  the 
electrical  companies  now  operating  in  Philadelphia. 
Very  respectfully, 

D.  R.  Walker, 
Cfv^f  of  Bureau, 

Hon.  W.  S.  Stokley, 

Director  Beparim&ni  of  Fvblic  Scffety. 


LAWS  AND    ORDINANCES    RELATING    TO    ELECTRICAL    CON- 
STRUCTION IN  PHILADELPHIA, 

Under  ordinance,  date  of  December  9, 1868,  a  department,  to  be  called  the 
department  of  the  police  and  fire-alarm  telegraph,  was  created,  the  head  of 
which  was  called  the  superintendent  of  police  and  fire-alarm  telegraph,  who 
shall  have  the  care  and  management  of  the  police  and  fire-alarm  telegraph  and 
of  all  persons  employed  under  said  department ;  provided  that  nothing  herein 
contained  shall  be  soconstrued  as  to  interfere  with  the  right  of  the  mayor  to  have 
full  and  unlimited  control  over  the  telegraph  wires  for  the  transmission  of  messages 
for  municipal  purposes;  the  said  superinteudant  to  bo  elected  by  joint  convention 
of  city  councils  for  the  term  of  three  years,  and  in  case  of  vacancy  caused  by 
death,  resignation,  or  otherwise,  the  election  for  said  officer  shall  be  for  the  bal- 
ance of  unexpired  term.  Under  the  new  city  charter  the  chief  is  appointed  by 
the  director  of  public  safety. 

Under  ordinance,  date  of  July  11,  18H4,  the  department  commonly  known  as 
the  department  of  police  and  fire-alarm  telegraph  shall  be  known  and  designated 
as  the  electrical  department,  and  the  chief  officer  thereof  as  chief  of  the  electrical 
department.  Under  the  new  city  charter  the  department  became  a  bureau  ia 
the  department  of  public  safety. 

Ordinance  of  April  18, 1863,  provides  that  *'all  telegraph  lines  erected  within 
the  limits  of  the  city  of  Philadelphia  shall  be  erected  under  the  supervision  of 
the  superintendent  of  the  police  and  fire-alarm  telegraph." 

It  shall  not  be  lawful  for  any  telegraph  company,  person,  or  persons  to  erect 
any  pole  or  poles  in  any  of  the  streets,  lanes,  or  alleys  of  the  city  of  Philadelphia, 
or  to  change  the  route  of  any  telegraph  line  now  erected,  unless  authorized  by 
councils ;  and  it  shall  be  the  duty  of  the  superintendent  of  the  police  and  fire- 
alarm  telegraph  to  report  any  violation  of  this  ordinance  to  the  mayor,  who  is 
hereby  authorized  to  notify  the  company,  person,  or  persons  violating  this  ordi- 
nance to  remove  the  said  obstructions  within  twenty  days  under  a  penalty  of  $200 
for  every  sixty  days  the  said  obstructions  are  allowed  to  remain  after  the  expira- 
tion of  said  notice ;  and  the  said  superintendent  shall  rejwrt  any  company,  per- 
son, or  persons  who  have  changed  the  route  of  their  telegraph  line  or  lines  withiP 
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aty  limits  without  authority  of  law  to  the  mayor,  who  shall  cause  the  said 
or  line«  so  changed  to  be  removed  back  to  their  former  route  under  like 
Ity  as  above. 

dmance  of  January  6,  1881,  states  that  whenever  permission  has  been 
ted  by  councils  to  any  corporation,  firm,  or  individual  to  construct  a  line  of 
praph  which  requires  the  erection  of  poles  in  or  upon  any  of  the  public  streets 
irhways  within  the  corporate  limits  of  the  citv  of  Philadelphia,  it  shall  be 
iuty  of  such  corporation,  firm,  or  individual,  before  any  pole  snail  be  erected, 
ibmit  to  the  superintendent  of  the  police  and  fire-alarm  telegraph  a  writ- 
ippllcation  specifying  the  number  and  size  of  poles  Intended  to  be  erected, 
designating  the  places  where  the  same  are  intended  to  bo  inserted,  and  if 
bjection  be  made  hereto  it  shall  be  the  duty  of  the  superintendent  of  the 
»  and  fire-alarm  telegraph  to  issue  a  license  to  the  said  applicant  for  the 
kion  of  the  specified  poles  at  the  designated  places  of  insertion.  In  caso  of 
ction  being  made  to  the  whole  or  any  part  of  such  application,  it  shall  be  the 
r  of  the  superintendent  of  police  and  fire-alarm  telegraph  to  hear  the  same 
to  grant  the  license  either  in  accord  with  the  application  or  with  such  con- 
ms  and  modifications  to  secure  the  purposes  of  this  ordinance,  as  the  case 
require. 

D  pole  shall  be  newly  erected  without  the  license  of  the  superintendent  of 
police  and  fire-alarm  telegraph  shcJl  have  been  previously  obtained  there- 
as  provided  in  this  section,  and  for  every  license  so  granted  there  shall  be 
I  to  ttie  city  treasurer  for  the  use  of  the  city  the  sum  of  $5  per  pole. 
BCnoN  2.  It  shall  be  the  duty  of  the  superintendent  of  police  and  fire-alarm 
p«ph  to  cause  a  thorough  and  careful  inspection  to  be  made,  at  least  once 
nrery  year  of  all  telegraph  or  telephone  poles  erected  within  the  corporate 
its  of  the  city  of  Philadelphia,  and  if  any  pole  shall  be  found  defective  or 
^rous  from  any  cause,  he  shall  notify  the  corporation,  firm,  or  individual 
img  such  pole,  who  shall  forthwith  replace  the  same  with  a  sound  pole,  and 
be  said  owner  neglect  or  refuse  to  replace  such  defective  pole  within  forty- 
it  hours  after  receiving  such  notification,  he  or  they  shall  be  liable  to  a  fine 
5  for  each  and  every  day  during  which  said  neglect  or  refusal  shall  continue, 
e  collected  as  debts  of  like  amount  are  now  by  law  recoverable, 
ic.  3.  All  telegraph  poles  now  erected,  or  hereafter  to  be  erected  in  the  city 
Philadelphia,  which  are  or  shall  be  owned  by  any  corporation,  firm,  or  in- 
ida^,  shall  be  designated  by  the  names  er  initials  of  such  owner,  and  each  of 
1  poles  shall  be  painted  and  bear  a  distinctive  number,  together  with  the  names 
mtials,  and  number  shall  be  legibly  marked  with  oil  paint  upon  the  poles  so 
ignated.  It  shall  be  the  duty  of  such  owner  or  owners,  on  or  before  tne  first 
lulay  of  February,  and  annually  thereafter  on  the  first  Monday  of  January  in 
hand  every  year,  to  make  application  to  the  superintendent  of  the  police  and 
alarm  telegraph  for  a  license  to  maintain  the  poles  theretofore  erected  for 
ensuing  year,  specifying  the  poles  so  to  be  maintained  by  their  designation,  as 
vided  for  in  this  section;  and  the  superintendent  of  the  police  and  fire-alarm 
igraph  shall  issue  a  license  to  such  applicant,  which  shall  authorize  the  main- 
uioeof  the  poles  designated  in  the  application,  only  for  the  period  of  one  year 
Dthe  Ist  day  of  January  next  ensuing  the  date  of  said  application,  and  no  longer, 
1  the  charge  for  issuing  such  license  shall  be  the  sum  of  $1  for  each  and  every 
d  authorized  to  be  maintained  thereby,  and  shall  be  paid  to  the  city  treasurer 
the  use  of  said  city. 

GC.  4.  On  and  after  the  1st  day  of  January,  A.  D.  1881,  no  telegraph  pole  shall 
maintained  within  the  corporate  limits  of  the  city  of  Philadelphia  without 
umual  license  for  the  maintenance  thereof  shall  have  been  previously  granted 
the  same,  in  accordance  with  the  provisions  of  section  3  of  this  ordinance;  any 
rilege  heretofore  granted  by  resolution  or  ordinance  for  the  erection  and 
iatenance  of  poles  for  telegraphic  or  telephonic  purposes  be,  and  the  same  are 
'ebv.  repealed.  Any  person  or  persons  violating  the  provisions  of  this  section 
>il  be  liable  to  a  fine  of  $50  for  each  and  every  telegraph  pole  so  maintained 
liout  license,  to  be  recovered  as  debts  of  like  amount  are  now  by  law  recover- 

'SC.5.  Upon  complying  with  the  provisions  and  requirements  of  this  ordinance, 
I Uie  privileges  heretofore  granted  to  such  individuals,  companies  or  corpora- 
K,.by  resolution  or  ordinance,  shall  not  in  any  way  be  affected.  The  councils 
ihe  city  of  Philadelphia,  however,  reserve  the  right  to  revoke  by  ordinance 
'of  the  privileges  mentioned  in  this  or  any  other  ordinance  or  resolution. 
^nder  ordinance  of  February  21,  1881,  the  superintendent  of  police  and  fire- 
nn  telegraph  is  hereby  authorized  and  directed  to  remove  from  the  poles  owned 
»hole  or  in  part  by  the  city  of  Philadelphia,  after  the  first  Monday  of  April, 

H.  Ex.  15 7 
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1881,  all  wires  and  fixtures  belonging  to  any  firm,  corporation,  or  individual  who 
have  failed  to  comply  with  the  provisions  of  the  ordinance  entitled  **An  ordi- 
nance to  provide  for  the  payment  of  an  annual  charge  for  the  use  of  telegraph 
poles  belonging  to  the  city  of  Philadelphia,''  and  to  carry  the  same  into  effect, 
approved  December  21,  1880. 

Ordinance  of  date  of  December  21, 1880,  states  that  individuals,  companies,  or 
corporations  now  using,  or  who  mav  hereafter  use  or  attach,  anv  telegraph  or 
telephone  wires  or  fixtures  to  the  telegraph  poles  belonging  in  wnole  or  in  part 
to  the  city  of  Philadelphia  shall  pay  to  the  city  treasurer,  for  the  use  of  said  ci^, 
annually  the  sum  of  50  oente  for  each  and  dvery  attachment  made  to  each  and 
every  pole. 

Sec.  2.  Each  and  every  individual,  company,  or  corporation  having  telegraph 
or  telephone  wires  or  fixtures  attached  to  the  telegraph  poles  owned  in  whole  or 
in  part  by  the  city  of  Philadelphia  shall,  in  writing,  on  or  before  the  1st  dav  d 
March,  1881,  and  annually  thereafter,  certify  to  the  superintendent  of  the  polioe 
and  fire-alarm  telegraph  the  nmnber  and  location  of  such  attachments,  ana  upon 
complving  with  the  provisions  and  requirements  of  this  ordinance,  the  privi- 
leges neretofore  granted  to  such  individuals,  companies,  or  corporations,  by  res- 
olution or  ordinance,  shall  not  be  in  any  way  affected. 

Sec.  3.  It  shall  be  the  duty  of  the  superintendent  of  the  police  and  fire-alarm 
telegraph  to  furnish  the  city  treasurer,  on  or  before  the  second  Monday  of 
March,  1881,  and  annually  thereafter  on  or  before  the  second  Monday  of  January, 
the  number  and  location  of  said  attachment  for  which  each  individual,  company. 
or  corporation  is  liable  and  required  to  pay  for  under  this  ordinance;  and  it  shul 
be  the  dutv  of  such  individual,  company,  or  corporation  to  pay  to  the  city  treaa- 
urer,  for  the  use  of  the  city,  as  aforesaid,  the  charge  or  amount  due  on  such  a^ 
tachment  within  thirty  days  after  the  return,  as  hereinbefore  specified,  is  made 
by  the  superintendent  of  the  police  and  fire-alarm  telegraph. 

Sec.  4.  Upon  the  failure  of  any  individual,  companv,  or  corporation  to  pa^ 
to  the  city  treasurer,  on  or  before  the  time  specified  in  section  3  of  this  ordt 
nance,  the  sum  or  amount  due  by  such  individual,  company,  or  corporation  foi 
the  privileges  hereinbefore  specified,  notice  of  such  failure. to  pay  shall  in  wriV 
Ing  be  furnished  bv  the  city  treasurer  to  the  superintendent  of  polioe  and  fire 
alarm  telegraph  within  £fteen  days  thereafter;  and  the  superintendent  of  the 
said  police  and  fire-alarm  telegraph  is  hereby  directed  and  authorized,  upon  the 
receipt  of  said  notice,  to  proceed  at  once  and  remove  from  said  poles  all  tel» 
graph  or  telephone  wires,  fixtures  or  attachments  belonging  to  or  placed  there 
by  such  defaulting  individuals,  companies,  or  corporations. 

Sec.  5.  That  hereafter  no  individual,  company,  or  corporation  shall  plan 
any  telegraph  or  telephone  wires  or  fixtures  on  any  telegraph  pole  or  poles  ownec 
in  whole  or  in  part  by  the  city  of  Philadelphia,  without  permission  is  first  givei 
by  these  councils,  by  the  passage  of  an  ordinance  to  that  effect.  And  in  casi 
any  wire,  wires,  or  fixtures  shall  be  placed  on  any  such  pole  or  poles,  withou 
such  authority  first  obtained,  then  the  superintendent  of  the  police  and  fire 
alarm  telegraph  is  required  and  directed  to  remove  the  same  wi&out  notice. 

Sec.  6.  It  shall  be  the  duty  of  the  superintendent  of  the  police  and  fire 
alarm  telegraph  to  furnish  within  fifteen  days  after  the  passage  of  this  ordi 
nance,  a  certified  copy  thereof  to  all  individuals,  companies,  or  corporation! 
affected  by  the  provisions  thereof. 

Sec.  7.  All  privileges  heretofore  granted  by  resolution  or  ordinance  shall 
be  revocable  by  the  passage  of  an  ordinance  without  notice  to  that  effect;  and 
all  ordinances  or  resolutions  or  parts  of  ordinances  and  resolutions  inoonsisteiit 
with  the  provisions  of  this  ordinance  are  hereby  repealed. 

Ordinance  of  September  20,  1887,  provides: 

Section  1.  That  it  shall  be  the  duty  of  the  superintendent  of  the  polioe  and 
fire-alarm  telegraph  to  collect  all  sums  now  due  or  which  may  hez^aft»r  be- 
come due  to  the  city  of  Philadelphia,  by  any  parties  or  persons  whomsoever, 
for  the  privilege  of  using  the  police  and  fire-alarm  telegraph  poles,  which  said 
sums  shall  be  due  and  payable  on  the  first  Monday  of  January  in  each  year. 

Sec.  2.  It  shall  be  the  duty  of  the  said  superintendent  to  remove  the  wires  of  anf 
person  or  persons  who  shall  fail  or  neglect  to  pay  the  annual  charge  due  for  such 
privileges  after  thirty  days'  notice  that  the  same  Is  due  and  payable. 

Ordinance  of  January  3,  1884,  provides: 

That  from  and  after  the  passage  of  this  ordinance  no  telegraph,  telephone,  or 
electric-light  wire  shall  be  erected  over  or  across  any  of  the  streets,  alleys,  or 
roads  in  the  city  of  Philadelphia,  without  permission  being  first  obtained  froin 
the  councils  by  the  passage  of  an  ordinanoe  to  that  effect,  and  no  wire  shali  ho 
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Strang  without  a  pormit  is  first  obtained  from  the  department  of  police  and 
fif&-fl£krm  telegraph. 

Sbc.  2.  Any  violation  of  the  provisions  of  this  ordinance  shall  subject  the  of- 
fender or  offenders  to  a  fine  of  $10  for  each  and  every  offense,  and  shall  be  col- 
lected as  like  penalties  are  now  by  law  collectable.  All  ordinances  or  parts  of 
(»dinances  inconsistent  with  the  provisions  of  this  ordinance  be,  and  the  same 
ire  hereby,  repealed. 

Ordinance  of  April  14,  1866,  provides: 

Section  1.  That  it  shall  not  be  lawful  for  any  person  or  persons  to  post,  paste, 
orteten  any  printed,  painted,  or  written  signs,  showbill,  placard,  circular,  or 
adTertlsement  of  any  description  whatsoever  upon  any  telegraph  pole  or  post 
within  the  city  of  Philadelphia. 

Sbc.  2.  Any  person,  violating  any  of  the  provisions  mentioned  in  the  first  sec- 
tion of  this  ordinance  shall  forfeit  and  pay  for  each  offense  a  penalty  of  $5,  to  be 
sued  for  and  recovered  as  penalties  are  by  law  recoverable. 

The  above  ordinance  was  amended,  as  follows : 

Ordioanoe  approved  April  14, 1886,  relating  to  posting,  pasting,  or  fastening 
Bhowbills,  placards,  etc.,  upon  city  telegraph  poles  and  posts,  be  so  amended  so  as 
to  apply  with  equal  force  and  effect  to  the  metal  boxes  erected  on  the  sidewalks 
for  the  use  of  the  police  patrol  svstem  and  lamp-posts ;  the  penalty  for  violating 
the  ordinance  shall  be  a  fine  of  lo  for  each  and  every  offense,  to  be  collected  as 
like  penalties  are  now  by  law  collectible. 

The  ordinance  of  Jime  13, 1882,  provides : 

Section  1.  That  prior  to  the  Ist  day  of  January,  1885,  all  poles  and  wires 
ewted  for  telegraph,  telephone,  and  electric  light  purposes  by  firms,  corpora- 
tiong  or  persons  other  than  the  city  of  Philadelphia,  shall  be  removed  from  the 
streets  of  the  city  of  Philadelphia. 

Sbc.  2.  That  it  shall  be  unlawful,  after  the  above  date,  to  erect  or  maintain 
My  poles  or  wires  for  the  above-mentioned  purposes  in  the  streets  of  Philaclel- 
Pfija,  excepting  as  provided  in  section  1,  so  far  as  relates  to  the  city  of  Philadel- 
piuA. 

Sbc.  3.  That  any  corporation,  or  person  or  persons,  excepting  the  city  of 
Pluladelphia,  erecting  and  maintaining  any  poles  or  wires  for  the  above  pur- 
pwes,  in  violation  of  the  provisions  of  this  ordinance,  shall  forfeit  $50  for  every 
<^7each  of  said  poles  is  maintained,  to  be  recovered  as  like  penalties  are  now 
wcoverable  by  law. 

By  resolution  of  councils  of  date  of  11th  of  June,  1885,  it  was  resolved  that  the 
ciii^of  the  electrical  department  be,  and  is  hereby,  instructed  to  notify  the  vari^ 
001  telegraph  and  telephone  companies  that  all  overhead  wires  between  Vine 
*d  South  streets  and  the  Delaware  and  Schuylkill  Rivers  must  be  removed  be- 
fi»e  January  1,  1886,  and  the  said  chief  of  the  electrical  department  is  hereby 
iMtrocted  to  remove  all  overhead  wires  between  the  limits  named  remaining  in 
P^on  the  date  named. 

By  resolution  of  councils  of  date  of  January  21, 1886,  it  was  resolved  as  follows: 

Whereas  the  chief  of  the  electrical  department  was  by  resolution  of  June  11, 1885, 
iastnicted  to  "notify  the  various  telegraph  and  telephone  companies  that  all 
O'W'head  wires  between  Vine  and  South  streets  and  the  Delaware  and  Schuyl- 
kOl  Rivers  must  be  removed  before  January  1,  1886,"  and  requiring  him  to  re- 
Qo?e  all  overhead  wires  between  the  limits  named  remaining  in  place  at  the 
dite  aforesaid :  and 

Whereas  by  the  removal  of  the  overhead  wires  at  the  time  mentioned  the 
peatest  inconvenience  will  be  sustained  by  the  public,  and  serioas  losses  will  be 
lacarred  by  the  business  community ;  and  m  order  that  such  inconvenience  may 
^  avoided  pending  the  passage  of  certain  ordinances  now  under  consideration 
^  tiie  electrical  committee  of  these  councils;  it  is  therefore 

Bemlved,  That  the  chief  of  the  electrical  department  be,  and  he  is  hereby,  di- 
'Wed  not  to  enforce  the  removal  of  overhead  wires,  as  required  by  the  resolu- 
tion of  June  11,  1885,  for  the  present. 

Ordinance  of  16th  day  of  February,  1886,  provides: 

That  the  chief  of  the  electrical  department  be,  and  is  hereby,  authorized  to  is- 
^^  permits  for  the  erection  of  such  electric-light  poles  and  wires  as  may  be  re- 
9^^f^  for  the  lighting  of  the  public  streets:  Provided^  That  none  of  the  poles  so 
^fected  shall  be  used  for  supplying  light  for  private  purposes,  and  that  th^  said 
P^fmitg  shall  specify  that  tne  poles  shall  be  removed  at  any  time  councils  may  by 
'l^lution  so  direct,  or  they  shall  be  removed  on  a  revocation  of  that  permit  by 
"^  chief  of  the  electrical  department 

Ordizianoe  of  March  30, 1883,  reads: 
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Section  1.  That  all  corporations,  firms,  or  persons  to  whom  xMrmiasion  has 
heretofore  or  which  may  hereafter  be  granted  for  running  or  laying  underground 
circuits,  tubes,  or  pipes  for  electrical  conductors  or  cables  or  wires,  or  all  corpora* 
tlons,  firms,  and  persons  to  whom  permission  has  heretofore  or  whioh  may  nere- 
after  be  granted  for  the  erection  of  poles,  fixtures,  cable8,wires  and  conductors, 
in  or  over  the  streets  or  housetops  in  the  city  of  Philadelphia,  shall  conform  to 
the  requirements  of  this  general  ordinance. 

Sec.  2.  That  no  street,  alley,  lane,  or  road  in  the  city  of  Philadelphia  shall  be 
broken  or  occupied  by  any  corporation,  firm,  or  pei*son  for  the  purpose  of  laying 
down  conduits,  tubes  or  pipes  for  electrical  conductors,  cables,  or  wires,  unless 
authority  by  ofrdinance  be  first  obtained;  that  during  the  construction  or  laying 
of  said  underground  conduits,  tubes,  pipes,  conductors,  cables,  and  wires  no  street, 
alley,  lane,  or  road  shall  be  o|)ened  or  the  paving  broken  into  for  a  greater  dis- 
tance than  500  feet  at  any  one  time,  and  that  no  section  of  500  feet  shall  &  kept  open 
for  a  longer  period  than  five  days,  and  said  opening  or  trench  shall  not  be  of  a 
greater  width  than  2  feet,  and  as  the  work  progresses  the  paving  shall  be  promptly 
relaid,  and  the  street,  alley,  lane,  or  road  put  in  ^ood  condition. 

Sec.  3.  Prior  to  making  an  opening  in  any  street,Tane,  alley,  or  road  for  the  laying 
of  conduits,  tubes,  or  pipes  for  electrical  conductors,  cables,  or  wires  tiie  corpo- 
ration, firm,  or  person  desiring  to  lay  the  same  shall  make  application  in  writing 
to  the  department  of  police  and  fire  alarm  telegraph,  and  shall  file  plans  and  speci- 
fications with  said  department,  showing  the  location,  route,  and  length  of  the 
proposed  conduits,  pipes,  or  tubes,  and  on  the  issuance  of  a  certificate  to  the  effect 
that  the  route  or  routes  and  plans  or  specifications  meet  with  the  approval  of  the 
superintendent  of  the  police  and  fi^re  alarm  telegraph,  the  chief  engineer  and  sur- 
veyor, and  the  chief  commissioner  of  highwavs,  thereupon  the  chief  commis- 
sioner of  highways  shall  hAve  authority  to  issue  the  necessary  permit  on  compli- 
ance with  the  provisions  of  section  9  of  this  ordinance,  for  the  opening  of  such 
street,  alley,  lane,  or  road,  as  set  forth  in  the  applications  and  plans,  as  are  pro- 
posed to  be  occupied.  In  addition  to  filing  the  plans  and  specifications  as  here- 
mbefore  provided,  duplicates  of  the  same  shall  also  be  filed  m  the  departments  of 
highways  and  surveys,  and  neglect  on  the  part  of  the  applicant  to  file  such  papers 
on  the  opening  of  any  street,  alley,  lane,  or  road,  without  a  permit  having  been 
first  obtained  shall  forfeit  the  right  of  any  corporation,  firm,  or  person  to  use  or 
occupy  any  street,  lane,  alley,  or  road.  The  work  of  laying  underground  con- 
duits, tubes,  x^ipos,  electrical  conductors,  cables,  and  wires  shall  be  under  the 
direction  and  to  the  satisfaction  of  the  superintendent  of  the  police  and  fire  alarm, 
telegraph,  who  at  all  times  shall  have  free  and  unobstructed  access  to  the  con- 
ctuite,  tubes,  pipes,  electrical  conductors,  or  cables  for  the  purpose  of  inspecting 
the  same  or  malcing  connections  therewith  for  wires  or  conductors  in  use  or  to 
be  used  by  the  city. 

Sec.  4.  That  all  corporations,  firms,  or  persons  occupying  any  street,  lane, 
alley,  or  road  with  underground  conduits,  tubes,  pipes,  cables,  electrical  con- 
ductors, or  wires,  shall  be  liable  for  all  damages  to  gas  and  water  main  services 
and  sewers,  connections  to  sowers,  and  also  for  any  damages  caused  by  the  open- 
ing of  trenches,  or  condition  of  the  streets,  alleys,  lanes,  or  roads,  resulting  from 
the  laying  of  conduits,  tubes,  pipes,  electrical  conductors,  cables,  or  wires,  or 
making  connection  for  which  the  city  of  Philadelphia  would  otherwise  be  lia- 
ble, and  the  bond  provided  in  section  9  of  this  ordinance  shall  contain  a  provision 
to  that  effect. 

Sec.  5.  That  when  the  city  of  Philadelphia  may  desire  to  use  or  occupy 
any  of  the  wires  or  conductors  in  any  of  the  conduits,  tubes,  pipes,  or  cables  for 
police,  fire  alarm,  or  other  municipal  purjwses,  the  corporation,  firm,  or  pei*son 
to  whom  privileges  have  heretofore  or  shall  hereafter  be  granted  for  the  laying 
of  underground  conduits,  tubes,  pipes,  electrical  conductors,  cables,  or  wires, 
shall  furnish  the  superintendent  of  the  police  and  fire  alarm  telegraph  with 
one  and  not  more  than  three  conductors  or  wires  upon  thirty  days'  notice  to  any 
such  corporation,  firm,  or  person,  free  of  any  cost  to  said  city,  the  superin- 
tendent of  the  police  and  fire  alarm  telegraph  to  have  the  whole  and  ateolute 
control  of  such  electrical  conductors  or  wires  as  he  shall  elect  to  use  forthepu^ 
pose  named. 

Sec.  6.  That  all  corporations,  firms,  or  persons  having  telegraph,  telephone, 
or  electric-lighting  wires,  electrical  conductors  or  cables  on  telegraph  poles  be- 
longing in  whole  or  in  part  to  the  cit}'^  of  Philadelphia,  or  on  any  otner  poles  or 
fixtures,  or  over  housetops,  or  in  any  way  suspended  above  ground  or  placed  un- 
derground, shall,  in  writing,  on  or  lx?fore  the  first  Monday  of  April,  1883,  and 
annually  thereafter  on  or  before  the  second  Monday  of  December,  certify  under 
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oaUi  to  the  superintendent  of  the  police  and  fire-alarm  telegraph  the  actual  num- 
ber of  wires,  location,  and  the  miles  of  wire  and  electrical  conductors,  whether 
suspended  singly  or  in  cable,  tubes,  pipes,  or  conduits  above  g^round  or  under- 
ground owned,  Teased,  or  controlled  by  them  in  the  city  of  Philadelphia.  Fail- 
ure to  make  such  a  return  within  the  time  provided  for  in  this  ordinance  shall 
subject  the  offenders  to  a  penalty  of  $50  per  day  until  such  return  is  made. 

Sec.  7.  That  on  all  conductors  or  wires  suspended  above  ground,  excepting 
SQch  as  are  used  or  owned  by  the  city  of  Philadelphia,  an  annual  payment  of  $5 
pff  mile  or  any  part  thereof  in  length  for  conductors  for  electric-lighting  pur- 
poses for  each  and  every  wire  conductor,  and  of  $2.50  per  mile  or  part  thereof  in 
length  of  wires  or  conductors  for  each  and  every  wire  or  conductor  used  or  to  be 
wed  for  telegraphic,  telephone,  or  other  purposes. 
The  ordinance  of  August  5,  1886,  provides: 

That  every  company,  corporation,  firm,  or  individual  desiring  to  lay  or  con- 
struct a  line  or  lines  of  telegraph,  telephone,  electric-light  wires,  electrical  con- 
dnctors,  conduits,  cables,  or  pneumatic  tubes  under  any  of  the  streets  or  highways 
of  the  city,  shall  first  file  with  the  board  of  highway  supervisors  an  applica- 
ti«i  in  writing,  accompanied  by  a  general  plan  and  specification,  showing  the 
location  of  the  proposed  work,  and,  so  far  as  shall  be  practicable,  that  of  all 
itractures  existing  under  said  streets  or  highways  upon  which  they  may  desire 
tol&y  or  construct  their  line  or  lines  of  wires,  electrical  conductors,  conduits, 
eibles,  or  tubes. 

Sec.  2.  In  order  to  avoid  the  placing  of  unnecessary  wires,  electrical  conduct- 
on,  conduits,  cable*,  or  tubes  on  streets  or  highways  already  occupied,  and  to 
wrad  interference  with  the  water,  gas,  and  sewerage  systems  of  the  city,  the 
bowdof  highway  supervisors  shall  have  authority  to  alter  and  change  the  route 
cr  plans  submitted  by  any  company,  corporation,  firm,  or  individual,  as  they  may 
msk  for  the  best  interests  of  the  city,  and  upon  the  approval  of  a  route  and  plan 
by  the  said  board  of  highway  supervisors  tney  shall  cause  said  route  and  re- 
quirements to  be  drafted  into  the  form  of  an  ordinance,  to  be  submitted  to  coun- 
^for  their  approval  or  disapproval.  The  said  ordinance  shall  be  accompanied 
by  plans  approved  by  the  board  of  highway  supervisors. 
Sec.  3.  Tne  board  of  highway  supervisors  are  hereby  authorized,  upon  the 
{■sage  of  a  resolution  by  councils,  to  ^rant  permission  to  any  company,  corpo- 
ition,  firm,  or  individual  to  which  privileges  have  been  or  may  nereafter  be 
pwled  for  the' construction  of  main  lines  of  telegraph,  telephone,  electric-light 
^,  electrical  conductors,  conduits,  cablen,  or  pneumatic  tubes,  to  lay  or  build 
bfttch  lines  therefrom  not  extending  beyond  three  squares  direct  from  the 
s*in  line*,  which  privilege  shall  be  revocaole  at  any  time  by  councils. 
Sbc.  4.  The  laying,  construction,  and  maintenance  of  all  wires,  electrical  con- 
tactors, conduits,  tubes,  or  cables  shall  be  under  the  supervision  of  the  chief 
0^ electrical  department  and  subject  to  his  approval,  and  the  same  shall  be  laid 
"JBder  the  rules  and  regulations  of  the  board  of  highway  supervisors. 
Sec.  5.  That  every  company,  corporation,  firm,  or  individual  to  which  privi- 
^have  been  or  may  hereafter  he  granted,  for  the  laying  or  construction  of  a 
^  or  lines  of  wires,  electrical  conductors,  conduits,  cables,  or  tubes  shall  be  lia- 
j^for  any  injury  or  damages  togas,  water  mains,  pipes,  or  sewers,  by  the  open- 
'fiRofthe  streets  or  the  laying  of  their  wires,  electrical  conductors,  conduits, 
**>le8,  or  tubes  therein,  and  this  condition  shall  be  set  forth  in  the  bond  provided 
^  in  section  11  of  this  ordinance. 

Sec.  6.  That  whenever  the  city  may  desire  to  use  or  occupy  any  of  the  wires, 
^^ctrical  conductors,  or  cables  for  municipal  purposes,  the  company,  corpora- 
JWD,finn,  or  individual  to  which  the  privilege  has  or  shall  hereafter  be  granted 
I*  laying  or  constructing  such  lines  or  branches  shall  furnish  three  good  work- 
^  wires,  upon  thirty  days'  notice,  to  the  electrical  department  without  any  cost 
^  the  city. 

.  Sec.  7.  That  whenever  the  city  may  desire  to  occupy  or  use  a  tube  or  chamber 
jJi  any  of  the  conduits  or  tubes  which  have  heretofore  been  or  may  hereafter  be 
1*^  by  authority  of  councils,  the  company,  corporation,  firm,  or  individual  own- 
^such  conduit  shall,  upon  thirty  days'  notice  from  the  chief  of  the  electrical 
"^Pwiment,  furnish  said  department,  free  of  cost  or  charge  to  the  city,  at  least 
^  tube  or  chamber  in  such  conduits  or  tubes :  Provided,  That  this  section  shall 
?^ be  construed  to  apply  to  companies,  corporations,  firms,  or  individuals  lay- 
•^  wires  who  shall  have  complied  with  section  6  of  this  ordinance,  of  which 
^pliance  the  chief  of  the  electrical  department  shall  be  the  judge. 

''^Ec.8.  That  every  company,  corporation,  firm,  or  individual  to  which  privi- 
te  have  been  granted  for  the  laying  of  pneumatic  tubes  shall,  upon  notice 
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from  the  chief  of  electrical  department,  supply  free  service  to  the  city  of  Phila- 
delphia and  the  departments  thereof  between  such  points  as  are  or  may  be 
reached  by  their  system. 

Sec.  9.  fcvery  company,  corporation,  or  individual  to  which  privileges  have 
heretofore  or  may  hereafter  be  granted  for  the  laying  of  wires,  electrical 
conductors,  conduits,  cables,  or  tubes,  under  any  of  the  streets  or  highways  of  the 
city,  shall,  on  or  before  the  first  Monday  of  November  in  each  and  every  year, 
certify  under  oath,  to  the  chief  of  the  electrical  department,  the  number  and 
location  of  wires,  electrical  conductoi*s,  conduits,  cables,  or  tubes  and  the  miles  of 
wires  laid  underground  by  authority  pf  ordinance.  Upon  failure  to  make 
such  a  return,  on  the  part  of  any  company,  corporation,  firm,  or  individual, 
within  thirty  days  from  the  time  specified,  the  privileges  granted  by  this  or 
any  other  ordinance,  or  by  the  board  of  highway  supervisors,  under  resolution 
of  councils,  shall  cease  and  determine,  and  the  chief  of  the  electrical  depart- 
ment shall  thereupon  cause  the  wires,  electrical  conductors,  conduits,  cable, 
or  tubes  to  be  either  disconnected  from  the  buildings  or  removed  from  the 
streets;  any  expense  or  cost  resulting  therefrom  shall  he  charged  to  and  agaiast 
such  company,  coi'poration,  firm,  or  individual,  and  the  city  solicitor  is  directed 
and  authorized  to  collect  such  cost  from  such  company,  corporation,  firm,  or  in- 
dividual, for  such  disconnection  or  removal,  by  proceeding  upon  the  bond  as  re- 
quired to  be  given  by  them  as  provided  in  section  11  of  this  ordinance.  And 
should  the  amount  of  said  bond  be  insufficient  to  cover  the  cost  and  charges,  he 
is  further  authorized  and  directed  to  take  other  proceedings  to  recover  the  same. 

Sec.  10.  The  chief  of  the  electrical  department  shall  at  all  times  have  free 
and  unobstructed  access  to  the  wires,  conduits,  cables,  electrical  conductors,  or 
tubes,  for  the  purpose  of  inspecting  the  same  or  making  connections  therewith 
for  wires  or  conductors  in  use  or  to  be  used  by  the  city. 

Sec.  11.  That  upon  the  passage  of  any  ordinance  granting  any  company, 
corporation,  firm,  or  individual  privileges  under  this  ordinance  or  any  ordinance 
now  in  force  or  to  be  hereafter  passed  relating  to  or  regulating  underground 
wires,  electrical  conductors,  conduits,  cables,  pipes,  or  tubes,  the  said  company, 
corporation,  firm,  or  individual  shall,  before  exercising  any  privileges  there- 
under, give  a  bond,  to  be  drawn  and  approved  by  the  city  solicitor,  and  to  be  en- 
tered of  record,  in  the  sum  of  $5,000,  conditioned  that  they  will  properly  relay 
and  pave  all  openings  made  by  them  and  thereafter  keep  in  repair  (for  a  period 
of  three  years).  This  ordinance  was  amended  March  29, 1888,  by  striking  out  the 
words  *'for  a  period  of  three  years,"  so  as  the  paving  over  the  openings  shall  al- 
ways be  kept  in  repair,  and  tnat  they  will  comply  with  the  provisions  of  section 
5  o)  this  ordinance  for  a  like  period  of  three  years.  And  a  certificate  of  such 
approval  shall  be  furnished  by  the  city  solicitor  to  the  board  of  highway  super- 
visors before  a  permit  shall  be  issued  for  the  opening  of  any  street  or  highway 
for  the  purpose  named,  and  the  company,  corporation,  firm,  or  individual  to 
which  any  privilege  is  granted  shall,  before  the  issuance  of  a  permit,  pay  $50  to 
the  city  treasurer  for  printing  the  ordinance  granting  the  privileges  asked. 

Sec.  12.  Should  any  company,  corporation,  firm,  or  individual  to  which  privi- 
leges have  heretofore  been  or  shall  hereafter  be  granted  for  the  laying  of 
underground  wires,  electrical  conductors,  cables,  or  tubes,  dispose  of  any  of  the 
franchises  granted  by  ordinance  or  lease  to,  consolidate  or  merffe  with  any  other 
company,  corporation,  firm,  or  individual,  they  shall  forfeit  all  rights  and  priv- 
ileges granted  to  them  by  the  city  of  Philadelphia,  and  upon  satisfactory  proof 
being  furnished  to  the  chief  of  the  electrical  department  and  the  city  solicitor, 
they  are  hereby  authorized  and  directed  to  take  similar  action  against  the  of- 
fending company,  corporation,  firm,  or  individual  as  provided  for  insection  9  of 
this  ordinance. 

Sec.  13.  All  ordinances  providing  for  license  charges  upon  underground  wiresi 
electrical  conductors,  conduits,  cables,  or  tubes,  as  well  as  all  other  ordinances 
or  parts  of  ordinances  inconsistent  herewith  be,  and  the  same  are  hereby,  ror 
pealed. 

Under  act  of  Assembly,  February  22,  1865,  it  provides  that  if  any  person  ot 
persons  shall  willfully  give  or  cause  to  be  given  any  false  alarm  of  fire,  from  fl 
fire-alarm  telegraph  dox  or  boxes,  or  shall  break  or  cause  to  be  broken  any  fire- 
alarm  box  or  any  pole,  post,  or  wire  connected  with  the  police  and  fire-alarm  tele- 
graph within  the  city  of  Philadelphia,  or  shall  injure  or  in  anv  manner  interfere 
with  or  interrupt  the  working  of  the  same,  he,  she,  or  they  shall  be  deemed  gidlty 
of  a  misdemeanor,  and,  on  conviction  thereof,  shall  be  punished  by  a  fine  not 
exceeding  $500  for  each  offense,  or  by  imprisonment  for  a  term  tiot  exceedinif 
two  years,  or  by  both. 
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DBaOEIPTION  OF  ELECTRICAL  CONDUITS. 


Fire  Dbpabtment,  City  Teleobaph, 

OMcaQOf  FebriMry  9^  1891, 


Gestplbxen  :  Your  favor  of  the  22d  ultimo,  to  his  honor  the  mayor,  has  been 
htnded  me  for  reply.  I  inclose  herewith  matter  which  I  think  contains  all  the 
information  at  hana.  The  electrical  corporations  of  this  city  (I  take  it  that  you 
ooly  desire  those  operating  underground  wires)  are  City  of  Chicago,  Chicago 
Telephone  Company,  Western  Union  Telegraph  Company,  Postal  Telegraph 
Company,  Chicago  Arc  Light  and  Power  Company. 
Yours  respectfully, 

J.  P.  Barrett, 
SuperifUtmonl, 
The  Elbotrxoal  Commissioners, 

Washinotxmt  D.  O. 


[Ofrcnlar  letter.] 

City  Telegraph  Department, 

Chicago^  January  i,  1890. 

Dear  Sir:  In  order  to  relieve  myself  of  the  necessity  of  dictating  an  answer 
to  each  inquiry  I  receive  regarding  underground  wires  and  electric  lighting  in 
tliis  dty,  below  I  have  compiled  all  the  mformation  at  my  command  on  these 
nbiects,  and  trust  that  you  will  find  therein  the  desired  information. 

The  inception  of  our  undergroimd  system  occurred  in  1878.  This  department 
Mected  a  new  pole  route  through  one  of  Chicago's  select  residence  districts. 
The  residents  strenuously  objected  to  the  poles,  and  a  committee  of  their  num- 
^  waited  upon  me  in  reference  to  the  matter.  I  stated  to  them  that  the  line 
%ht  be  placed  underground,  but  that  the  city  did  not  furnish  the  means  for  so 
placing  it.  They  volunteered  to  defray  the  expense,  and  the  poles  were  removed 
>Qd84U  feet  of  ^inch  wrought-iron  pipe  was  laid  about  three  feet  below  thesur- 
^  and  the  exterior  of  the  pipe  treated  with  a  liberal  amount  of  tar  and  linseed 
^  In  this  pipe  2  kerite  wires  were  placed.  These  wires  are  in  service  to-day, 
ttd  aire  giving  as  good  service  as  the  day  they  were  placed  underground;  we  hiave 
Aever  had  occasion  to  touch  them;  never  had  aground,  cross,  or  break  on  them, 
ttd  tiiey  have  not  deteriorated  to  any  appreciable  extent.  From  this  date  on 
the  underground  question  was  agitated,  and  in  1883  the  common  council  passed  an 
ordinance  reouiring  all  electric  conductors  to  be  placed  underground.  In  accor- 
dttce  with  tnis  ordinance,  the  various  companies  doing  business  in  the  city, 
after  exhausting  all  means  to  evade  it,  adoptea  various  systems  for  placing  their 
vires  underground,  viz:  Dorsett  conduit,  Johnstone  conduit,  iron  pipe,  wooden 
Wxea,  in  wluch  cable  was  placed  and  the  space  between  the  box  and  cable  filled 
vith  MtuminouB  concrete;  also  conduits  of  creosoted  wood  and  vitrified  sewer 
pipe.  The  city  took  the  initial  step,  and  up  to  the  present  date  have  placed  im- 
^^und  20,441  feet  of  conduit,  474,097  feet  of  iron  pipe,  1,200  feet  of  wooden 
^ffh.  126,443  feet  of  cable  from  5  to  40  conductor,  120  miles  of  electric-light 
Able,  65  miles  of  single  wires,  263  manholes,  and  168  handholes. 

The  various  companies  have  placed  undergroimd  65  nules  of  conduit  and  5,000 
P^  of  wire.  The  wire  so  placed  underground  embraces  all  branches  of  the  serv- 
j<^,Tiz:  Telegraph,  telephone,  police,  fire  alarm,  electric  lighting,  etc.  In  J  879 
I  installed  a  2-arc  li^ht  dynamo  in  the  north  side  waterworks  and  placed  2 
*fc  lights  on  the  cupola  of  the  waterworks  tower,  with  a  view  to  experimenting 
^th  electric  lights  from  an  elevated  point.  This,  I  think,  was  the  origin  of  the 
P^nt  tower  system  now  in  use  in  this  country,  and  was  the  first  public  electric 
%ht  operated  in  the  city  of  Chicago.  The  first  central  station  plant  was  installed 
<&1881  with  40  lighta,  and  that  number  has  increased  to  date  to  6,300  lights,  repre- 
•eating  an  investment  of  over  $2,000,000.  All  electric  light  and  power  wires  are 
jl^bject  to  a  rigid  inspection  under  city  ordinance,  the  inspector  being  appointed 
^  the  superintendent  of  city  telegraph.  All  electric-light  wires  are  under- 
{found.  Telegraph,  telephone,  and  electric-light  wires  are  placed  in  the  same 
^Qduit.  In  1883  a  franchise  was  granted  the  Sectional  Electric  Underground 
Company  to  build  underground  conduits  for  commercial  purposes.    This  company 
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bailt  about  7  miles  conduit  in  the  business  district  of  the  city  and  rent  space  in 
same  at  the  rate  of  $1,000  per  mile  per  duct  per  year,  the  city  being  allowed  the 
use  of  one  duct  free  of  charge. 

Ih  1887  it  was  decided  to  install  an  arc  plant  for  lighting  the  bridges,  ria- 
ducts,  and  the  Chicago  River.  The  cable  was  placed  in  2-inch  iron  pipe  and  laid 
imder  ground  between  the  dock  and  building  line,  and  divided  into  four  circuits 
from  3  to  5  miles  in  length,  oi>erating  105  2000-candle  arc  power  lights.  The 
following  vear  a  street-lighting  plant  was  installed  and  consolidated  with  the 
original  plant,  making  twelve  circuits  from  1  to  5i  miles  in  length.  The  poten- 
tial of  the  original  four  was  from  800  to  1,100  volts;  the  twelve  now  in  service 
range  from  350  to  1,100  volts.  Each  conductor  carrier  a  current  of  from  18  to  20 
amperes.  The  appartus  used  is  one  of  the  low-tension  pattern.  We  have  in  use 
five  dUFerent  sizes  and  makes  of  cable,  viz :  Patterson,  Cobb.  Waring,  kerite, 
and  okenite.  The  cables  for  street-lighting  plant  were  placed  in  conduits  of  va- 
rious kinds,  viz :  Iron  pipe  laid  in  the  earth  without  other  protection ;  iron  pipe 
laid  in  concrete;  iron  pipe,  cement-lined,  laid  in  concrete;  Doraett  oonault, 
which  consists  of  multitubular  blocks  of  bituminous  concrete  about  4  feet  long. 

Manholes  are  built  of  brick  and  placed  from  235  to  450  feet  apart,  of  a  rectangu- 
lar shape,  averging  about  46  inches  lonp^  by  40  inches  wide,  and  from  4i  to  9  feet 
deep,  with  double  iron  cover,  one  of  which  is  set  below  the  grade  and  made  water- 
tight by  packing,  the  other  set  on  a  level  with  tile  street.  All  the  Iron  i>ipe  was 
{>lugged  to  remove  burrs  and  reamed  at  the  ends.  All  conduits  and  pi^  are 
aid  with  a  pitch  or  difference  of  grade  from  6  inches  to  1  foot,  so  as  to  dram  into 
the  manholes,  thus  disposing  of  aU  drip  from  condensed  moisture.  The  conduits 
are  practically  gas  and  water  tight. 

In  support  of  the  practicability  and  safety  of  underground  wires,  I  desire  to  sub- 
mit the  following  facts : 

We  have  had  in  service  on  one  of  the  city  telegraph  lines  for  the  past  twelve 
years  840  feet  of  underground  wire  placed  in  iron  pii>e,  which  has  given  us  ex- 
cellent service  and  has  not  materially  deteriorated. 

We  have  had  in  successful  operation  for  the  past  two  years  a  circuit  about  6 
miles  in  length,  carrying  a  current  of  18  amperes  at  a  potential  of  from  1.000  to 
1,100  volts. 

We  have  had  in  successful  operation  for  the  past  year  53  miles  of  electric-light 
cable,  which  has  given  us  no  trouble.  In  the  various  circuits  used  for  the 
city  teleg^raph,  telephone,  and  electric  lighting  we  have  wires  and  cables  made 
by  five  different  companies,  over  6  miles  of  conduit,  manholes,  handholes',  etc.. 
and  have  not  had  a  *"bum  out"  or  **  gas  explosion." 

In  1887  a  company  known  as  the  Chicago  Arc  Light  and  Power  Company  was 
incorporated,  and  purchased  all  the  plants  then  operating  in  the  city,  and  also 
the  franchise  of  the  Sectional  Electric  Underground  Company.  Thu  oomnany 
do  commercial  lighting  exclusively  underground,  and  are  successfully  working 
currents  at  a  potential  of  from  2,500  to  3,000  volts.  The  longest  circuit  in  use  by 
that  company  is  7  miles,  and  is  carrying  2,500  volts.  Two  circuits  have  been  con- 
nected by  the  company,  carrying  3,7£l  volts,  and  run  all  nis^ht  without  injury. 
Encouraged  by  the  success  of  the  street-lighting  plant,  which  was  installed  last 
year,  it  was  decided  to  light  the  entire  city  in  a  similar  manner.  The  city  was 
diviaed  into  twelve  electric^light  districts;  each  district  to  have  a  power  sta- 
tion located  as  near  the  center  as  x>ossible;  from  each  power  station  a  main  sub- 
way to  be  built  extending  across  the  district  from  boundary  line  to  boundary 
line,  decreasing  in  duct  space  from  power  station  towards  the  boundary  line; 
from  these  feeder  connections  are  made  to  the  lamps.  On  all  streets  where  fire 
or  police  boxes,  engine  houses,  or  police  stations  are  located,  enough  duct 
space  has  been  provided  to  accommodate  the  underground  wires  necessary  for 
these  departments. 

During  the  past  year  this  department  has  built  13,838  feet  of  main  subways, 
some  consisting  of  multitubular  blocks  of  bituminous  concrete  laid  on  concrete 
foundation  of  Portland  cement,  sand,  and  limestone  screenings ;  some  oonsistlns' 
of  multitubular  blocks  of  bituminous  concrete,  siurounded  on, all  sides  with  3 
inches  of  concrete  composed  of  Portiand  cement,  sand,  and  limestone  screenings ; 
some  consisting  of  wroyght-iron  cement-lined  pipe  laid  in  concrete  oomxKJsed  of 
Portland  cement,  sand,  and  granite  screenings.  Also  laid  292,552  feet  of  2-in<di 
iron  pipe,  under  sidewalk  space  for  feeders ;  drew  into  subways  and  feeders  66 
miles  of  electric-light  cable,  erected  366  lamp  poets,  and  built  3  power  houses 
equipped  with  the  necessary  machinery  and  ^ectrical  apparatus.  Three-fifths 
of  the  electrical  apparatus  is  of  the  high-tension  pattern.  In  contracting  for 
electric-light  cables  a  guaranty  was  required  that  the  insulation  resiatanoa 


XLECTmC  WIRES  IK  THE  DI8TBICT.  OF  OQLUMBIA.         105 

Aoold  not  be  leas  than  500  megohmB  per  mile,  and  that  they  should  not  materi- 

S  deteriorate  for  the  spaoe  of  two  years  after  bein^  in  servioe  on  an  eleetrio- 
t  circuit  having^  a  voltag^B  of  from  2,500  to  3,000  volta  and  a  current  of  from  0 
to  12  amp^ores,  or  a  voltage  of  from  900  to  1,200  Tolts  and  a  current  of  from  18  to 
S) amperes;  cables  placed  in  conduit  by  manufacturer.  An  electric-light  post 
poesessing  some  peculiar  adyantaees  has  been  designed  and  adopted.  It  consists 
of  a  hollow  iron  oase  extending  from  the  sidewalk  to  a  heightof  7  feet ;  a  hoi- 
low  wooden  pole  extending  through  the  iron  base  to  a  heightof  9  feet  above  the 
iron  base,  the  wooden  pole  being  firmly  secured  to  the  top  and  bottom  of  the 
iron  post.  There  are  two  doors  on  opposite  sides  of  the  iron  base,  at  a  heightof 
5 feet  from  the  sidewalk,  and  removable  panel  near  the  bottom;  a  frame  and 
bood  extending  from  the  top  of  the  wooden  pole  aud  having  but  one  standud  or 
rapport.  Inside  of  one  of  the  doors  is  placea  a  wooden  box  containing  a  double 
pole  aro-light  switch.  In  the  other  there  is  a  receptacle  for  a  fire-alarm  box* 
The  panel  can  be  removed  to  facilitate  the  handling  of  cables. 

The  advantages  of  this  pole  are  many.  First  and  preeminent  in  importance  is 
the  safety  it  offers  to  human  life,  as  in  case  of  accident  to  the  lamp  the  workman  can 
entirely  disconnect  it  from  the  rest  of  the  circuit  without  a  possibility  of  contact 
vith  the  conductor,  by  throwing  the  switch  near  the  base  of  the  pole;  the  wooden 
pole  Is  a  semiinsulator  and  is  much  safer  to  work  from  thui  an  Iron  pole,  should 
it  be  necessary  to  regulate  the  lamp  while  burning,  l^e  hollow  space  between 
the  iron  and  wooden  pole  offers  a  receptacle  not  only  for  an  electric-light  switch 
and  fire-alarm  box,  where  the  latter  is  needed,  but  if  in  the  future  the  city 
ihould  need  incandescent  lights  for  city  or  private  use  there  is  room  for  a  con- 
verter by  which  a  hlgh-tennon  current  can  oe  changed  into  a  low-tension  cur- 
rent for  incandescent  lighting.  The  single  standard  or  support  for  the  lamp 
CDly  gives  off  one  shadow  and  that  can  be  directed  against  the  part  of  the  near- 
eet  building  where  it  will  be  the  least  objectionable.  We  have  ventilated  our 
South  Side  conduit  by  running  a  pipe  from  the  mouth  of  the  conduit  to  the  chim- 
ney in  the  city  hall.  This  lu^  proved  to  be  the  most  pracUcal  scheme  for  ven- 
tilating conduits  that  has  come  within  my  exx)erience^and  is  one  that  can  be  read- 
^y  and  cheaply  applied  in  any  portion  of  the  city.  The  lights  operated  by  the 
aty  are  lit  all  night  every  night  in  the  year  and  cost  about  18  or  19  cents  per 
Biffht.  I  consider  it  practiciS  to  place  electric  conductors  under  CTOund,  and 
think  it  the  only  safe  place  for  heavy  conductors  such  as  are  required  for  the 
tnnsmission  of  light  and  power.  Our  experiments  with  underground  wirestK>m- 
menoed  in  the  eany  stages  of  the  art,  and  up  to  the  present  time  have  been  very 
sioeeBsful,  and  I  have  no  hesitation  in  asserting  that  we  can  work  them  to  as  high 
ftToltage  as  would  be  considered  safe  on  atrial  lines.  The  only  objection  that 
ttn  be  raised  against  underground  wires,  to  my  mind,  is  simply  the  matter  of 
first  cost.  As  an  offset  to  thu  objection,  tne  service  is  more  reliable,  being  re- 
ffloved  from  atmospheric  infiuence  or  interference,  need  less  repairing,  and,  con- 
lequently ,  cheaper  in  the  end.  I  have  found  this  to  be  true  after  a  long  experi- 
ence with  both. 
Youra,  trulyi 

J.  P.  Barrett, 
BuperMmdmt  OUy  Tdegrapk* 


OITT  OF  OmOAGO  TELEQBAFH  OBDINANOE. 

Sbc  2022.  No  person  shall  hereafter  erect,  construct,  or  put  up  any  telegraph 
pole,  telegraph  line,  or  wire,  or  electric  conductor,  in  any  street,  avenue,  or  alley 
within  the  corporate  limits  of  the  city  of  Chicago,  under  the  penalty  of  $100  for 
^  and  every  offense;  and  each  and  every  day  every  such  telegraph  pole,  line,  or 
^  or  electric  conductor,  shall  be  continued  and  maintained  after  the  first  con- 
Tietbn,  shall  constitute  a  new  and  separate  offense. 

S£c.  2023.  No  person,  company,  or  corporation  to  whom  permission  and  au- 
wority  has  heretofore  been  given  to  erect  and  maintain  telegraph  poles  and  lines 
« the  streets  of  the  city  of  Chicago,  shall  from  and  after  the  1st  day  of  May,  1883^ 
p»lntain  or  use  any  telegraph  pole,  telegraph  line,  or  wire,  or  electric  conductor, 
uany  street,  avenue,  or  alley  in  said  city,  under  the  penalty  of  $50  for  each  and 
J^ttyday  such  person,  company,  or  corporation  shall  maintain  or  use  any  such 
"Wa^  pole,  line  or  wire,  or  conductor,  after  said  day  and  year  last  aforesaid. 

8ia  wL  From  and  after  the  Ist  day  d  Mi^,  1883,  every  telegraph  Une».or 
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wlt6^  or  «Mtrio  oonduetor,  twed  and  operated  within  the  corporstelimitB  df  the 
elty  of  Chicago,  shall  be  laid  under  the  streets  of  said  city,  and  at  such  depth 
frcoi  the  aurlieo,  that  the  necessary  ezoavatlon  incident  to  laying  or  repeinng 
the  same  shall  not  expose  or  endanger  any  water  or  gas  pipes,  sewers,  or  drains, 
or  any  parts  thereof. 

Sbo.  2025.  Such  wires  or  conductors  shall  In  no  case  be  placed  at  a  greater  dl»> 
tance  from  the  curbstone  separating  sidewalks  from  carriageway  than  4  feet,  ex* 
oept  in  crossing  streets  runnmg  transverse  to  the  direction  of  the  said  lines,  when 
such  crossing  uiidl  be  made  in  the  shortest  straight  line,  or  in  making  necessary 
ecmnections  with  buildings  and  stations. 

Sbd.  2026.  The  method  employed  in  laying  said  conductors  shall  be  such  that  it 
will  at  no  time  be  necessary  to  remove  so  much  of  the  pavement,  or  to  makesuch 
excwvation,  as  to  materiaUy  impede  traffic  or  pass^e  upon  sidewalk  or  street 
during  operation  of  laying  or  repairing  said  oonductorsj  except  when  in  crofising 
streets  transversely,  where  it  shall  be  permitted  to  remove  the  pavement  for  a 
wid'tti  not  exceeding  2  feet  in  the  nearest  stra^ht  line  from  comer  to  comer.  In 
no  case  during  the  general  hours  of  passage  and  traffic  shall  passage  be  inter- 
rupted thereby  for  a  longer  period  than  one  hour. 

Sbc.  2027.  The  work  of  removal  and  replacement  of  the  pavements  in  any  and 
all  of  the  streets,  avenues,  highways,  and  public  places  in  and  through  which  the 
wire  of  any  telegraph  oompany  shall  be  laid,  ^all  be  subject  to  the  control  and 
siipervtsion  of  the  commissioner  of  public  works.  Excavations  in  any  and  aU  of 
the  uspaved  streets,  avenues,  highways,  or  public  places  shall  also  be  subject  to 
lilro  control  and  supervision. 

SEa  2028.  The  space  selected  f6r  placing  said  wires  in  every  case,  being  lim* 
ited  as  to  direction  and  general  position  by  the  foregoing  provisions'  shul  not 
exoeed  2  feet  in  width  by  2  feet  m  depth. 


BPJBCIFiaATI0N8  FOB  SLBCTBIO  LIOET  OABLB. 

Sealed  proposals  wHl  be  received  at  the  office  of  the  superintendent  of  city 
telegraph  until  12  m.,  Saturday,  June  14, 1890,  for  furnishing  the  city  of  Chicago 
40  miles,  more  or  less,  of  electric-light  cable  as  per  specification  below. 

Proposals  must  be  made  out  upon  blanks  furnished  by  the  superintendent  of 
city  telegraph  and  be  addressed  to  the  city  comptroller  and  indorsed  '*  Proposals 
for  electric-light  cable,"  and  be  accompanied  with  $200  in  money  or  a  certified 
check  for  the  same  amount  on  some  responsible  bank  doing  business  in  the  city 
of  Chicago  and  made  payable  to  the  city  comptroller. 

No  proposal  will  be  considered  unless  the  party  offering  it  shall  furnish  evi- 
dence satisfactory  to  the  city  comptroller  of  nls  or  their  ability,  and  that  he  or 
they  have  the  necessary  facilities,  together  with  the  necessary  pecuniary  re- 
sources to  fulfill  the  contract  and  specifications  should  the  cdntiract  be  awarded 
to  him  or  them. 

The  city  comptroller  reserves  the  right  to  reject  any  or  all  bids  if  deemed  for 
the  best  interests  of  the  city. 

Companies  or  firms  bidding  will  give  individual  names  as  well  as  names  of  firm 
with  address. 

Thirty  miles,  more  or  less,  of  electric-light  cable  of  stranded  conductors  having 
a  conductivity  equid  to  a  solid  copper  wire  with  a  capacity  df  36,000  circular 
mils  and  an  insulation  resistance  of  not  less  than  500  megohms  per  mile. 

The  bidder  to  furnish  all  material,  labor,  etc.,  for  placing  cable  in  city  Conduit, 
making  all  connections,  joints,  etc.  Each  circuit  when  completed  and  disoon<> 
nected  from  lamps  to  have  an  insulation  resistance  of  not  less  thap  500  megohms 
per  mile. 

Conduit  as  described  to  be  furnished,  by  the  city  of  Chici^,  with  pull  wii« 
through  each  duct  and  an  insulated  switch  near  the  base  of  each  post  to  whiok 
cables  are  to  be  connected. 

Cables  to  be  in  place  and  ready  for  service  within  ninety  days  from  aooeptaace 
of  bid. 

Bidder  must  fumish  sample  of  cable  proposed  to  be  furnished. 

Bidder  must  state  thickness  of  insulation,  diameter  of  cable  over  all,:  and  the 
number  of  cables  that  can  be  drawn  into  a  2-inch,  2i-inch,  and  3-inoh  duet. 

Thirty  miles,  more  or  less,  of  electric-light  cable  of  stranded  conductors,  hav- 
ing a  oonduotivlty  equal  to  a  pore  solid  oopper  wire,  with  a  oafMKO^  el  d6|00a 
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circular  mils,  to  be  delivered  within  the  limite  of  the  city  of  ChicagOi  at  a  point 
to  be  designated  by  the  superintendent  of  city  telegraph. 

The  bidder  to  furnish  a  suitable  guaranty  that  such  cable  shall  have  an  insur 
lition  resistance  of  not  less  than  500  megohms  per  mile,  after  being  chanpfed  to  a 
nel  or  reels  by  the  eity  of  Chicago  and  immersed  in  water  five  days,  bemg  part 
of  an  electric-fight  circuit  having  a  voltage  of  from  2,500  to  3,000  v<Ht8,  and  a  cur- 
rait  of  from  9  to  12  amperes,  or  a  voltage  of  from  900  to  1,200  volts  and  a  current 
d  from  18  to  20  amperes. 

Cable  must  be  delivered  at  a  point  to  be  designated,  within  thirty  days  from 
loeeptanoe  of  bid. 

Bidder  shall  furnish  a  suitable  guaranty  that  the  insulation  of  the  cables  f ur^ 
nished  shall  not  materially  deteriorate  for  the  space  of  two  years  after  being  in 
serTice  on  an  eleotric-light  circuit,  having  a  voltage  of  from  2,500  to  3,000  volts 
aod  a  current  of  from  9  to  12  amperes,  or  a  voltage  of  from  900  to  1,200  volts  and 
i  current  of  from  18  to  20  amperes. 

Cables  must  be  of  such  diameter  over  all  that  not  less  than  two  cables  can  be 
drawn  into  a  duct  measuring  2  inches  in  the  dear,  inside  measurement,  in  diam- 
eter. 


FURTHER  DBTAILa. 


hsadquabters  fire  db2partbcbnt, 

City  Teubqraph, 
Okicago^  Mareh  IS,  1891. 

GsNTLBBCEN :  I  have  been  unavoidably  delayed  in  answering  your  favor  ol  the 
Hh  ultimo,  as  this  is  my  busy  season  of  the  year  for  municipal  matters. 
With  reference  to  your  queries,  1  will  answer  them  seriatim  : 

(1)  What  has  been  your  experience  with  underground  systems? 
Mj  experience  with  underground  systems  dates  from  1878. 

(2)  What  is  the  degree  of  proximity  in  your  conduits  between  telephone,  tele- 
P*ph,  and  electric-light  wires? 

In  the  conduits  belonging  to  the  city  we  have  telephone,  telegraph,  and  elec- 
^nc-light  wires  running  parallel  in  separate  ducts.  The  conductors  of  the  dif- 
ferent systems  are  from  an  inch  to  a  foot  apart. 

^  What,' if  anv,  trouble  does  such  proximity  delevop? 

Toe  onlv  trouble  developed  by  such  proximity  is  from  induction,  and  that  only 
(materially)  affects  the  telephone  lines. 

(4)  Can  It  be  successfully  remedied ;  and,  if  so,  how  ? 

It  can  be  sucessfullv  remedied  by  running  the  outgoing  and  incoming  wires, 
or  positive  and  ne^^aUve  sides  of  the  electric-light  circuits,  in  the  same  ducts 
ud  usin^  '^metalUc-circuit"  telephone  lines,  the  two  sides  of  the  wires  twisted 
jo  pairs,  m  cables,  such  as  are  now  used  for  underground  work  by  the  Chicago 
Telephone  Company  and  others. 

^5)  What  are  the  various  cables  that  have  been  tried  to  your  knowledge,  and 
vhat  is  their  relative  value,  both  as  to  insulation,  durability,  and  cost?  Please 
>tete  also  the  extent  of  time  which  they  have  been  tested? 

In  the  municipal  service  we  have  used  Kerite,  Okonite,  Patterson,  Cobb,  Vul- 
canite, and  Standard  underground  cables.  They  were  laid  underground  as  fol- 
lows: 


Cable. 


Amount, 
laid. 


maoBAPH  Axn  TBUBraoxa. 

Jtagle  kerite  wtre feejb.. 

^Qgie  kertte  wire mUea.. 

fr^Do do... 

^«rtte feet.. 

fe5^:::::::::::::::i2::: 

SJrtie do... 

2Mte do... 

JJ««r8on do... 

gmafd  undergnmnd  ..do... 

SN«te* miles.. 

'Cobb  vulcanite.,  .do... 


1,680 

89 

2r,676 

25,  M2 

1,800 

21,120 

8,061 

S,77& 

6 

SO 


Year 

laid. 


1878 
1884 
1885 
1886 
1887 
1888 
1888 
1888 
1880 
1880 
1880 
1880 


Cable. 


aXJBOTBIO-LIOBT  OABUL 

Patterson feet, 

Kerite do.. 

Cobb  vulcanite do.. 

Standard  undergroTmd.do . . 

Okonite do.. 

Ho do.. 

Kerite do.. 

Standard  underground,  do. . 

Cobb  vulcanite do.. 

Patterson do.. 

Cobb  vulcanite mUes. 

Patterson do.. 

Okonite do.. 


Amount 
laid. 


06,824 
&e,406 
65,4S7 

26,420 

26,880 

52,336 

68,147 

77,340 

126,611 

77,660 

35 

6 

6 


Year 

laid. 


1897 
1887 
1888 
1888 
1888 
1880 
1880 
1889 
1888 
1889 
1880 
1890 
1800 
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All  the  above  wire  and  cable  has  fidven  satisfaotory  service. 

(6)  Are  alternating  higti  potenUal  currentB  conveyed  through  any  of  your 
conduits;  if  so,  with  what  effect  upon  oUier  conductors? 

No. 

(7)  From  your  experience,  can  you  give  us  the  relative  cost  of  underground 
and  overhead  wires,  and  their  relative  efficiency  of  service  ? 

I  can  not  give  accurately  the  relative  cost  of  underffround  and  overhead  wires ; 
so  many  items  are  to  be  considered,  such  as  the  number  of  wires  to  be  laid,  nat- 
ural advantages  for  underground  or  atrial  distribution,  cost  of  material  in  differ- 
ent localities  making  it  difficult  to  make  a  general  comparison.  Aa  to  the  rela> 
tive  efficiency,  the  f& vantages  are  all  on  the  side  of  underground  wires,  esped- 
idly  with  short  lines  such  as  are  used  for  municipal  purposes. 

i8)  If  commencing  anew,  what  modifications,  if  any,  would  you  adopt? 
[  would  profit  by  past  experience  in  small  details,  and  would  build  compart^ 
ments  in  all  manholes,  separating  the  different  conductors  so  they  could  be  handled 
independently  without  interfering  with  others;  also  preserving  them  from  me- 
chanical injury  by  employ^  working  in  the  manholes. 

(9)  To  what  extent  nave  your  conduits  interfered  with  the  public  use  of  the 
streets? 

None. 

(10)  In  the  various  forms  of  conduits  under  your  observation  to  what  extent,  if 
any,  have  they  failed,  owing  to  expansion  and  contraction  and  to  ineaualities  in 
alignment  or  settlement  of  the  sections  of  the  trench  or  conduit  after  being  laid, 
and  which  do  you  consider  the  best  ? 

We  have  not  had  any  serious  trouble  from  expansion  or  contraction  of  the 
pipes  or  settlement  of  the  trenches  or  conduits,  ido  not  care  to  desi^n^te  one 
as  superior  to  the  other  as  I  consider  they  all  have  merit. 

(11)  Would  you  advise  any  special  deptn  for  conduits  for  the  purpose  of  obvia- 
ting extremes  of  temperature  or  mechanical  injury  ? 

I  would  advise  laving  the  pipes  of  a  main  conduit  designed  to  accomodate  a 
large  number  of  cables  below  the  frost  line. 

(12)  What  is  your  system  of  wire  distribution  for  private  service,  and  is  It  at- 
tended with  any  difflcultv  ?    If  so,  what  1b  your  idea  of  a  proper  remedy  ? 

We  do  not  have  enough  private  service  to  give  us  any  Uouble ;  where  we  have 
private  police  or  fire-alarm  boxes,  our  service  wires  are  generally  laid  under  the 
sidewalk  inside  the  area  or  curb  wall  and  connection  is  made  from  them  to  the 
building  through  the  basement. 

(13)  Do  you  consider  Uie  placing  of  all  wires  of  hiffh  and  low  tension  through 
one  subway  in  the  center  of  the  streets  or  alleys  preterable  to  Independent  con- 
duits for  each  class  of  wires  ? 

If  the  subwav  is  sufficiently  large  to  permit  the  placing  of  the  high-tension 
wires  on  one  side,  and  the  low-tension  wires  on  the  other  side,  also  large  enough 
to  permit  a  man  to  move  through  it,  would  favor  that  kind  of  a  subway ;  if  it  can 
not  be  built  thus  large,  would  favor  separate  ducts  for  each  class  of  wires. 

(14)  In  a  main  subway,  do  you  consider  a  smaller  subway  under  the  sidewalk 
along  or  near  the  curb  wall  on  each  side  of  the  street,  in  view  of  the  f acilitieB  for 
distribution,  as  preferable  to  single  lines  of  subway  in  the  central  part  of  the 
street? 

The  obiection  to  a  small  subway  under  the  sidewalk  space  is  that  the  rapid 
growth  of  the  industry  can  not  oe  adequately  provided  for,  therefore  prefer  a 
main  subway. 

(15)  Have  you  had  any  explosions  in  manholes,  or  other  parts  of  your  system? 
If  so,  state  the  cause,  and  your  idea  of  the  best  remedy. 

We  had  two  explosions  in  manholes  owned  by  the  city ;  one  was  shortly  after 
the  manholes  were  built  and  before  the  wires  had  been  placed  therein,  and  was 
caused  by  an  accumulation  of  hydrocarbon  ess,  which  had  leaked  from  a  contig- 
uous fOB  main,  and  was  ignited  by  a  lighted  match  in  the  hands  of  an  employ^  of 
the  ci^.  The  other  was  a  year  or  more  siter  the  manhole  was  built,  and  was 
caused  by  an  acciimulation  of  hydrocarbon  gas,  which  had  leaked  from  a  contig- 
uous gas  main,  and  was  ignited'by  an  employ 6  of  the  gas  company  who  was  look- 
ing for  an  escape  of  gas  in  a  basement. 

As  to  the  remedy,  the  gas  companies  should  be  compelled  to  confine  the 
to  the  gas  pipes.  They  should  not  be  allowed  to  manufacture  and  force 
through  rotten  pipes  and  defective  joints  into  electrio-light  conduits  or  b 
ments.  Stringent  rules  and  regulations  are  laid  down  for  eleotrlo-light  oom^ 
panics,  compelling  them  to  confine  the  electric-light  current  to  the  electric  wires  T 
such  rules  and  regulations  should  apply  equally  to  a  gas  company.  If  this  w^0 
done  the  problem  of  ventilating  electric  oonduits  would  be  very  aimpla.    AbHIm 
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now  I  can  see  no  way  to  avoid  explosions  in  conduits  in  cities  where  the  earth 
is  saturated  with  hydrocarbon  gas,  except  by  ventilating  the  conduit,  and  the 
ventilation  to  be  thorough  must  provide  for  tne  independent  ventilation  of  each 
manhole. 

(16)  Would  you  advise  a  specific  or  general  limitation  of  voltage  in  electric 
currents  over  electric  light  or  motor  wires.  If  so,  please  give  your  views  and 
reasons  therefor  ? 

Would  not  put  any  limit  on  the  voltage  carried  on  underground  conductors. 

(17)  Does  the  city  of  Chicago  own  any  electric-light  plants  ?  If  so,  please  give 
08  a  description  of  their  nature,  extent,  cost,  and  cost  of  maintenance,  and  rela- 
tive economy  as  to  light  furnished  as  compared  with  lights  furnished  by  other 
corporations  ? 

With  a  view  to  lighting  the  entire  city,  the  city  has  been  laid  out  into  twelve 
electrio-light  districts.  £ach  district  to  have  a  power  station  located  as  near 
the  center  as  jMssible.  From  each  power  station  a  main  subway  to  be  built  ex- 
tending across  the  district,  from  boundary  line  to  boundary  line,  decreasing  in 
duct  space  from  the  power  station  towards  the  boundary  lines.  From  these  main 
feeders  are  run  out  at  right  angles  to  the  line  of  the  subway,  and  extend  to  the 
other  boundary  lines;  from  these  feeders  connections  are  made  to  the  lamps.  On 
all  streets  where  fire  and  police  boxes,  engine-house,  or  police  stations  are  lo- 
cated, enough  duct  space  has  been  provided  to  accommodate  the  imderground 
wires  necessary  for  these  departments. 

In  four  of  these  districts  subways  have  been  built,  cables  laid,  power  stations 
erected,  lamp-posts  set,  and  are  now  operating  929  2000-arc  lights  on  different 
streets  of  the  districts.  The  power  stations  are  substantial  two-story  structures 
of  pressed  brick  and  stone,  with  smokestack  100  feet  high  from  grade,  and  are 
desired  to  accommodate  machinery  to  operate  1,000  arc  lights.  Each  station 
is  equipped  with  automatic  high-speed  engines  to  which  the  dynamos  are  belted 
direct,  tubular  boiler  fitted  with  mechanical  and  smokeless  furnaces. 

The  svstems  used  are  Thomson  Houston,  Brush  and  Western  Electric.  The 
system  has  given  entire  satisfaction.  I  can  not  make  a  fair  comparison  at  this 
tune,  as  we  are  operating  our  lights  at  a  disadvantage,  owing  to  the  fact  that  we 
are  lighting  only  a  portion  of  the  several  districts,  and  the  proportionate  cost  is 
greater  than  if  all  of  one  or  more  than  one  district  could  be  entirely  lighted,  as 
the  land,  buildings,  and  subways  must  be  provided  for  the  entire  district  and 
only  a  portion  of  them  used. 

(18)  in  the  light  of  your  exi)erience,  what  are  your  views  as  to  the  ownership 
ud  control  of  electric  light,  telegraph,  and  telephone  conduits  ? 

The  ownership  should  he  in  the  municipality. 
Yours  respectfully, 

J.  P.  Barrett, 

SuperirUendrnt. 


MUNICIPAL  BE0ULATI0N8. 

Sealed  proposals  will  be  received  at  the  office  of  the  fire  marshal  until  12 
o'clock  noon,  Tuesday,  October  22,  1889,  for  furnishing  all  material,  labor,  and 
constructing,  exclusive  of  excavations,  filling  and  paving,  subway  for  electric 
conductors,  one  mile,  more  or  less,  in  length. 

SPEgiPICATIONS. 

Excavations,  refilling  and  paving  to  be  done  by  the  city  of  Chicago. 

Conduit  or  subway,  with  capacity  for  forty-eie^ht  three-quarter  inch  cables,  to 
OB  laid  on  Throop  street,  commencing  at  a  point  about  150  feet  south  of  Van 
Buren  street ;  thence  s(9uth  to  Harrison  street ;  thence  east  on  Harrison  street 
to  Sangamon  street,  3,000  feet,  more  or  less. 

Conduit  or  subway,  with  capacity  for  thirty-six  three-quarter  inch  cables,  to  be 
'^  on  Harrison  street,  commencing  at  the  intersection  of  Sangamon  street; 
thence  east  to  Desplaines  street;  thence  north  on  Desplaines  street  to  Van  Buren 
*^t,  3,000  feet,  more  or  less. 

Kanholes,  twenty,  more  or  less.  Sewer  brick,  12-inch  walls  laid  in  English 
Portland  cement,  composed  of  1  part  cement  and  3  parts  sand.  Walls  to  be  well 
Peered  outside ;  64  inches  insiae  diameter  (clear) ;  84  inches  from  street  level 
w floor;  d-inoh  oonorete  floor;  substantial  cast-iron  collars  and  covers. 
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Bidders  must  describe  specifically  the  conduit  or  subway  they  propose  to  to* 
nish,  also  detail  drawing  of  same. 

Bidder  must  furnish  sample  of  material  to  be  UBed,  describing  manner  of  lay- 
ing-, making  joints,  etc. 

Bidders  must  state  any  sjiecial  features  or  merits  claimed  for  their  conduit  or 
subway. 

The  fire  marshal  reserves  the  right  to  reject  any  or  all  bids  or  to  award  the. 
contract  to  one  bidder  for  the  whole  work,  or  to  award  the  same  separately,  as 
he  may  deem  for  the  best  interests  of  the  city. 

Conduit  or  subway  shall  be  fully  completed  thirty  days  from  aceeptanee  of 


SPECIMEN  OF  NOTICE  TO  QONBUMEBa. 

Headquarters  City  Tei^bgbaph, 

BUFEBINTENDBNT'S  OFFIGS, 

Chicago, , 

ToM : 

You  are  hereby  notified  as  consumer  of  electric  light  at to  submit  the 

same  for  inspection  under  penalty  imposed  by  the  following  (ordinance,  approved 
December  13, 1883,  amended  April  9, 1884,  to  wit : 

Be  it  ordaivked  by  the  Common  Council  of  the  City  of  Chicago : 

Section  1.  No  electric-light  lamps  shall  be  used  for  lighting  any  building,  or 
portion  thereof,  in  this  city,  by  electricity,  unless  a  certificate  of  inspection  shall 
be  first  procured  from  the  superintendent  of  the  city  telegraph. 

Sec.  2.  In  addition  to  the  duties  now  required  of  him,  the  said  superintendent 
shall  have  power,  and,  on  proper  application,  it  shall  be  his  duty  to  inspect  any 
wires  placed  in  buildings  in  this  city,  and  used  or  designed  to  be  used  therein  as 
conductors  of  electricity,  for  the  purpose  of  lighting  the  same  or  any  portion 
thereof,  by  making  a  careful  examination  of  such  wires,  and  of  their  insulation 
and  location,  and  if  the  same  be  approved  by  him,  he  shall  make  and  deliver  to 
the  person  for  whom  the  inspection  was  made,  upon  payment  of  the  fees  herein- 
after mentioned,  a  certificate  of  such  inspection,  which  shall  contain  the  date  of 
inspection  and  a  general  description  of  the  result  of  such  examination,  but  no 
certificate  shall  be  made  or  granted,  unless  each  electric-light  plant  shall  present 
the  following  requirements :  All  wires  used  in  connecting  lamps,  generators,  and 
other  necessary  appliances,  must  have  a  conductivitv  at  least  equid  to  No.  6 cop- 
per wire  (American  gauge)  except  branch  wires  leading  to  incandescent  lamps, 
which  may  have  one- tenth  the  above  conductivity,  provided  some  approved  au- 
tomatic device  is  introduced  into  the  circuit  that  will  interrupt  any  excess  of 
current  passing  into  said  branch  circuits.  Continuous  wire  to  oe  used  as  far  as 
possible,  and  when  necessary  to  make  joints  they  must  be  made  in  a  manner  to 
insure  perfect  and  durable  contact. 

All  wires  must  be  insulated  and  covered  with  a  noninflammable  material,  and 
where  running  along  walls  and  ceilings  must  be  fastened  on  solid  insulation  in 
such  a  manner  as  to  leave  the  wires  at  least  one-half  inch  from  said  wall  or  ceil- 
ing. Generators,  Itunps,  and  other  appliances  must  be  so  mounted  and  secured 
as  to  be  completely  and  continuously  msulated  from  the  groimd.  Electric  light 
circuit,  with  generator  and  lamps  connected  and  placed  in  position,  must  show 
an  insulation  resistance  between  the  ground  of  not  less  than  1  megohm.  Ground 
circuit  will  not  be  permitted.  All  wires  must  be  separated  from  each  other  by 
a  distance  of  at  lea^t  1  foot  for  arc  lights,  and  2i  inches  for  incandescent  lights. 
Branch  wires  leading  to  incandescent  lamps  may  be  grouped  when  required,  pro- 
vided, that  only  positive  or  negative  wire  enter  the  same  group.  Whenever 
wires  are  connected  through  wsdls,  fioors,  or  partitions,  or  cross  one  another,  they 
must  be  surrounded  by  a  solid  insulating  substance.  Exposed  portions  of  gen- 
erators and  lamps  must  be  protected  by  appropriate  screens  so  as  to  prevent  ac- 
cidental contact  with  exterior  objects.  Arc  lights  must  be  protected  bv  glass 
globes,  inclosed  at  the  bottom  so  as  to  prevent  the  fall  of  ignited  particles ;  in 
show  windows  or  other  places  where  inflammable  materials  are  near  the  lights, 
spark  arresters  must  be  placed  at  the  top  of  the  globes,  and  such  other  or  different 
requirements  as  shall  be  at  least  equivalent  in  safety  to  those  above  mentioned- 

Sec.  3.  Requires  tbe  payment  of  a  fee,  by  the  party  requiring  the  in8pectioa# 
of  $1  per  horse  power  used,  for  each  inspection  made. 
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Sbo.  4.  Provides  for  the  keeping  of  the  reoorda  of  aueh  inspectioa. 

Ssc.i.  No  alteratioa  shall  be  made  in  the  plant  after  inspection  without  Hat 
wMying  the  city  electrician,  and  suhjeoting  the  plant  to  inspeobion,. subject  to 
t2»  proWaion  of  the  ordinance. 

Sec.  6.  Any  person  who  shall  use  anv  eleotxic-Ught  lamps  in  violation  of  any  of 
tbe  provisions  of  this  ordinance,  shall  be  subjeot  to  a  penalty  of  not  less  than  tt50 
Kr  exceeding  9100,  and  to  a  like  penalty  for  each  d^  during  which  he  shall 
ttotiniie  such  violation. 
By  order  of  the  

SUFEKINlSHNDflNT  OF  QCFT  TELSQiBAPB. 


BOSTON. 

LETTEB  FBOM  THE  CHIEF  INSPEGTOB  OF  WIBES. 

Department  fob  the  Inspection  of  Wires, 
Office  of  Inspector,  28  School  Street,  Room  48, 

Boston.  April  ^,  1891. 

GENTLiacEN:  I  have  had  the  honor  to  have  referred  to  me  your  letter  of  Jjpfx- 
lory  21  to  the  mayor,  concerning^  the  matter  of  electric  wires,  conduits,  etc.,  in 
BoBton.  and  in  reply  would  say  tnat: 

(1)  Tnis  city  has  had  no  practical  experience  in  their  control  beyond  the  re- 
strictions imposed  upon  the  various  corporations  by  the  city  council,  in  placii^ 
their  Doles  and  opening  streets  for  conduits,  which  have  been  substantially  to 
^e  effect  that  no  poles  shall  be  placed  in  the  streets  within  the  city  limits,  nor 
openings  made  for  conduits,  unless  application  for  permission  so  to  do,  accom- 
IBoied  by  a  ^lan  to  be  deposited  in  the  office  of  the  department  of  streets,  shall 
pe  first  submitted  to  the  board  of  alderman  and  favorably  acted  upon  by  that  body 
in  each  instance. 

By  an  act  of  the  State  legislature  (Acta  and  Resolves  of  the  Legislature  of  Massa- 
chusetts, session  of  1890,  chap.  404)  it  was  made  mandatory  upon  the  citv  to  ap- 
point an  officer  to  supervise  all  electric  wires;  in  compliance  with  wnich  an 
t^iiiance  was  passed  in  the  latter  part  of  the  year  creating  a  department  for 
Ae  inspection  of  wires.  Your  attention  is  respectfully  called  to  inclosed  copy  of 
chapter  8  of  this  ordinance,  which  giver  in  detail  the  duties  of  the  inspector,  but 
oving  to  the  fact  that  the  department  has  not  yet  been  fully  organized,  and  that 
^  matter  of  amendiug  the  ordinance  so  as  to  more  especially  define  the  duties 
tod  authority  of  the  inspector  is  now  pending,  there  has  not  yet  been  sufficient 
experience  in  active  operations  in  this  direction  upon  which  to  make  a  report  at 
this  time. 

'.2j  The  following  is  a  list  of  electrical  corporations  in  this  city,  showing  the 
^m\»T  of  miles  of  conduits  now  in  service: 

Miles  condultS' 

Western  Union  Telegraph  Company 1.9 

gew  England  Telephone  and  Telegraph  Ck)mpany 16.3 

2^n  Electric  Illuminating  CJompany 37.0 

Boston  Electric  Light  Company. 
Commercial  Cable  Company. 
PoQtal  Telegraph  Company. 
Brookline  Gas  Liight  Company. 
Oharlestown  Gas  Light  Company. 
West  End  Street  Railway  Company. 

***ctrto Protective  Association - .,. 55.2 

Holmes  Electric  Protective  Company. 

Mutual  District  Messenger  Compcmy. 

Pulsion  Telephone  Company. 

Walworth  Light  and  Power  Company. 

Automatic  Fire  Alarm  and  Extinguisher  Company. 

United  States  Electric  Fire  Signal  Company. 

Boston  Auxiliary  Fire  Alarm  Company. 

TotAl  milee  oonduit 55.2 
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(3)  The  only  approach  to  a  high-potential  current  in  underground  service  ia  the 
200-volt  current  of  the  Edison  Electric  Tlluminatlng  Company,  the  tires  for 
which  are  laid  in  a  conduit  by  themaelvee. 

The  conduits  owned  by  the  other  companies  contain  only  their  own  wires  at 
presentf  although  the  city  has  reserved  rights  in  them  for  placing  the  wires  d 
the  fire-alarm  system,  but  has  not  availed  itself  of  the  privilege  up  to  the  pres- 
ent time.  The  recent  action  of  the  State  legislature  and  city  council  was  taken 
for  the  purpose  of  procuring  a  systematip  and  effective  supervision  of  the  whole 
matter  of  electric  service  in  the  city,  and  by  tiie  creation  of  this  department  it 
is  expected  to  obtain  the  desired  result. 

Respectfully  submitted. 

B.  S.  FliANDERg, 

Inspector  of  mn$. 

THB  BOASb  OF  BLBOrRiaAXi  GOMHZSSIONEBS, 

WashMigton,  D.  C. 

OBDINANUBS  OF  1890  CONCERNING  ELECTBIC  WIBE8. 

Chaftibb  8. 

BeUordaifiedlniihecityo(niincU  of  Boston,  asfoUows: 

Section  1.  A  department  of  the  city,  to  be  known  as  the '  *  department  for  the  in- 
spection of  wires,"  and  to  be  under  the  cnarge  of  an  inspector  of  wires, is  hereby  cre- 
ated. Said  inspector  shall  be  appointed  by  the  mayor,  subject  to  confirmation  by 
the  board  of  aldermen,  for  the  term  of  one  year,  beginning  with  the  Ist  day  of  May 
in  the  year  of  his  appointment  and  until  his  successor  is  appointed  and  confirmed, 
and  shall  be  paid  an  annual  salary  at  the  rate  of  $3,500  a  year. 

Section  2.  Said  insi>ector  shall  supervise  every  wire  or  cable  over  streets  or 
buildings,  and  every  wire  within  a  building  when  such  wire  is  designed  to  carry 
an  electric  light  or  power  current;  shall  notify  the  person  or  corporation  owning 
or  operating  any  such  wire  or  cable  whenever  its  attachments,  insulation,  sup- 
ports, or  appliances  are  unsuitable  or  unsafe,  or  any  tags  or  marks  thereof  here- 
inafter described  are  insufficient  or  illegible ;  and  shall  remove  every  wire  aban- 
doned for  use,  and  every  wire  except  the  wire  of  a  street-railway  company  used 
for  the  transmission  of  its  motive  power,  or  for  the  protection  or  support  of  such 
wires,  which,  after  the  expiration  of  six  months  from  the  date  of  his  appointment, 
shall  be  unprovided  with  a  tag  or  mark  distinctly  designating  the  owner  or  user 
of  such  wire  or  cable ;  shall  see  that  all  statutes,  ordinances,  and  regulations  re- 
lating to  his  duties,  and  to  the  location,  erection,  supports,  maintenance,  insular 
tion,  and  removal  of  wires  or  cables  in,  over,  or  under  streets  or  buildings  are 
strictly  complied  with  and  enforced. 

Section  3.  Said  inspector  shall,  as  soon  as  convenient  after  his  appointment, 
make  and  thereafter  keep  in  his  office  a  map  showing  the  location  of  all  wires 
over,  in,  or  laid  under  the  streets  and  other  public  places;  and  over  buildings  of 
the  said  city,  and  a  record  of  the  names  of  the  owner  or  owners  of  each  and  all 
said  wires. 

Section  4.  Said  inspector  shall,  when  so  required  by  the  mayor  or  aldermen, 
examine  every  application  for  the  erection  of  any  wire,  or  poles  or  posts  for  the 
support  thereof,  in  or  over  any  street  or  public  place,  or 'for  conduits  under 
any  street  or  public  place  for  such  wire,  and  shall  report  to  them  any  facts  which 
in  nis  opinion  bear  upon  the  question  of  granting  or  refusing  to  grant  such  ap- 
plication. 

Section  5.  Said  inspector  shall  have  the  charge  and  control  of  the  erection 
and  maintenance  of  all  wires  owned  by  the  city,  including  the  fire-alarm  tele- 
graph and  police  electric  signid  and  telephonic  systems,  and  of  the  posts  and  other 
supports  therefor  now  erected  or  owned  or  hereafter  erected  by  the  city.  He 
shall  purchase  and  set  up  all  the  wires,  posts,  supports,  and  all  the  dynamos,  ma- 
chinery, and  other  electrical  appliances  required  oy  the  city  in  all  departments, 
and  shall  see  that  all  the  said  wires,  posts,  machinery,  and  appliances  are  main- 
tained and  kept  at  all  times  in  good  order  and  condition; 
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LETTEB  FSOM  THE  MATOB. 

Mayor's  Office, 
Buffalo,  N.  F.,  January  ts,  1891, 

ITLEIOBN :  I  inclose  you  herewith  a  oop^  of  the  ordinances  of  the  city  of 
0  relatLQg  to  wires  of  electrical  corporations  as  you  requested, 
(uffalo  the  electric-light  corporations  have  been  compelled  to  comply  with 
rdinanoe,  and  have  built  their  own  conduits.  The  city  has  police  and  fire- 
wires  placed  underflrround.  They  are  placed  in  iron  tubes  at  a  depth  of 
2ieet. 

high  potential  oirouits  are  in  conduits  separate  from,  the  telephone  and 
aph  circuits. 

electrical  corporations  doing  business  in  Buffalo,  aside  from  the  Western 
Telegraph  Company  and  the  Bell  Telephone  Company,  are  the  Brush 
ic  Ld^t  Company,  the  Thomson-Houston  Electric  Light  and  Power  Com- 
and  me  Unitda  States  Electric  Light  Company. 

'  further  information  I  may  be  able  to  give  you  wUl  be  furnished  at  any 
ou  desire  it.  « 

Respectfully, 

Chaa.  F.  Bishop,  Mayor, 

BLBOTBiaAXi  C0MMIS8I0N2R8, 

of  Columbia. 


0BDINAN0E8  OONOEBNING  ELEOTBIC  WIBE8. 

I  city  of  Buffalo,  by  its  common  council,  does  hereby  ordain  and  enact  as 
•: 

Chapter  42. 

EldBCTBICAIi  WIRES. 

TICK  1.  The  telegraph,  telephone,  and  electric-light  wires  and  cables,  and 
ler  appliances  for  conducting  electricity,  and  the  poles  therefor,  heretofore 
id  and  now  being  in  any  street,  alley,  or  public  ground  of  the  city  are  hereby 
)d  removed  from  overhead  in  all  such  streets,  alleys,  and  puolic  groun<u 
1  six  months  from  and  after  the  enactment  of  this  ordinance,  and  any  com- 
corporation,  or  individual  owning  or  controlling  any  such  overhead  wires, 
I,  or  appliances  that  neglects  or  refuses  to  remove  them  from  overhead 
i  the  ume  and  as  hereinbefore  provided,  shall  forfeit  and  x>ay  a  penaltv  of 
)r  each  and  every  offense ;  and  if  any  such  wires,  cables,  or  appliances  shidl 
lue  and  remain  overhead  for  five  days  after  notice  by  the  chief  engineer  or 
isistant  engineer  of  the  fire  department  to  the  owner  or  owners  thereof  or 
\  person,  corporation,  or  company  controlling  the  same,  such  owner  or  own- 
,  or  individual,  company,  or  corporation  coatroUing any,  such  wires,  cables 
pliances  so  remaining  overhead  shall  be  subject  to  a  penalty  of  $100  for 
week  after  such  five  days  specified  in  said  notice  during  which  such  wires, 
i,  or  appliances  shall  remain  overhead. 

;.  2.  The  common  council  shall  grant  permission  to  any  company,  corpora- 
ir  individual  to  place  its  wires  and  electrical  conductors  in  conduits  under 
irface  of  the  streets,  allevs,  or  public  grounds  of  the  city;  any  such  individ- 
nrporatlon,  or  companv  desiring  such  permission  shall  petition  the  council 
for;  such  petition  shall  name  the  streets,  alleys,  and  public  grounds  and  the 
nd  portions  thereof  to  be  used  and  occupied  by  such  conduits  and  shall  fur- 
md  submit  a  map  thereof  to  accompany  such  petition.  Such  permission 
be  granted  by  the  common  council  upon  the  conditions  that  the  petitioner 
fumlsh  a  bond  to  the  city,  to  be  approved  by  the  mayor  and  in  the  penalty 
prescribed  by  such  permission,  that  the  pavement  of  the  streets,  alleys,  aad 
!  grounds  wherein  such  conduits  are  laid  shall  be  properly  replaced,  and 
he  city  shall  be  saved  luumless  from  any  and  all  damages  arising  from  lay* 

H.Ex.15 8 
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lag  such  conduits;  that  such  oonduits  shall  be  of  sufficient  capacity  to  aooommo* 
date  the  wires  of  such  petitioner  an4  any  other  electrical  wires  on  such  streets, 
alleys,  or  public  .grounds  and  to  provide  for  an  increase  thereof  to  at  least  the 
extent  of  50  per  cent;  that  the  wires  of  the  city  shall  be  oarried  in  such  conduits 
free  of  charge;  that  the  owners  of  such  other  wires  may  occupy  such  conduits 
upon  such  terms  as  may  be  agreed  upon  with  the  petitioner,  and  incase  of  a  dis- 
agreement, upon  terms  to  be  determined  by  arbitration;  any  such  company,  cor- 
poration, or  individual  so  placing  its  wires  underground  in  any  street,  ^ley ,  or 
public  ground  of  said  city  shall,  upon  notice  from  the  city  or  any  of  its  depart- 
ments that  a  local  improvement  or  sewer  or  water  main  or  branch  thereof  is  to 
be  constructed  in  such  manner  as  will  necessitate  the  moving  or  alteiing  of  its 
conduit  or  conduits  of  said  individual,  company,  or  corporation,  move  or  alter  the 
same  at  its  own  expense  so  as  to  permit  the  construction  of  the  improvement 
where  ordered,  and  should  any  company  or  corporation  omit  to  comply  with  such 
notice,  the  conduit  or  conduits  may  be  altered  or  moved  by  the  city  and  the  cost 
and  expense  thereof  recovered  from  such  individual,  company,  or  corporation. 

Sec.  3.  No  individual,  company,  or  corporation  shall  oe  allowed  to  erect  or 
maintain  wires,  cables,  or  poles  therefor,  or  electrical  appliances  of  any  kind,  in 
tiie  city  of  Buffalo  overhead  without  the  permission  of  the  oommon  oonnoil  so 
to  do. 


LETTEB  FBOM  MB.  NOBTHUP. 

Commissioner's  Office,  Department  of  City  Works, 

BroMyny  N.  F.,  February  S,  1891. 

Gentlemen  :  Your  letter  to  his  honor  Alfred  C.  Chapin,  mayor  of  the  city 
of  Brooklyn,  has  been  referred  to  this  department  for  investigation  and  reply. 

I  herewith  transmit  for  your  information  the  law  of  the  State  of  New  York, 
passed  1885,  bearing  upon  this  subject,  premising,  however,  that  in  the  year 
1884  (prior  to  the  passage  of  tha  act  of  1885)  a  short  and  sweeping  law  was  passed 
by  the  State  legislature  directing  all  wires  in  cities  of  certain  number  of  mhab- 
itants  to  be  placed  imderground  on  or  before  the  Ist  day  of  September  of  said 
year.  I  also  send  to  you  copy  of  a  letter  prepared  for  me  and  addressed  to  the 
deputy  commissioner  of  this  department  relative  to  matters  asked  for.  If  there 
are  any  further  questions  to  ask  in  connection  with  the  subject  of  electrical  mat- 
ters in  this  city  not  fully  answered  under  the  law  and  in  the  communication  of 
the  telephone  company,  please  state  the  fact  and'  they  shall  have  prompt  atten- 
tion. 

Respectfully, 

D.  L.  NOBTEDP. 

The  ELECTRiCAii  Commissioners, 

Washingtony  x).  C 


LBTTSB  FBOM  J£B.  SABGEIH'. 

General  Offices  New  York  ajnd 
New  Jersey  Telephone  Cohpant, 

Brooklyn,  N,  F.,  February  t,  189t 

Dear  Sir:  Referring  to  the  inquiries  received  from  the  electrical  commiff* 
sioners  of  Washington,  D.  C,  I  send  you  herewith  copy  of  the  imderground  law 
and  final  report  of  the  commissioners  of  electrical  subways  of  Brooklyn. 

Replying  to  the  first  inquiry:  The  conduits  or  subways  in  the  city  of  Brooklyn 
were  constructed  under  the  general  supervision  of  the  subway  commissioners  ai^ 
pointed  by  the  mavor,  but  mey  were  built  and  are  owned  by  the  telephone  and 
telegraph  companies,  who  occupy  them  jointly.  This  arrangement  has  been  en- 
tirely satisfactory,  and  the  result  is  that  there  are  now  6,000  miles  of  wire  uor 
derground  in  the  citiy  of  Brooklyn. 
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Replying  to  the  eeoond  inquiry:  The  subway  oommissioners  of  Brooklyn  did 
^approve  of  the  conduits  being  used  jointly  by  telephone  and  telegraph  com- 
Dies  and  electric  light  or  power  companies.  The  only  electric  light  wires  un-* 
^rground  in  Brooklyn  are  those  of  the  Edison  Electric  Illuminating  Company, 
hne  are  laid  on  theopjXMite  side  of  the  street  from  the  telephone  and  telegraph 
aduits. 

Please  let  me  know  if  I  can  be  of  any  further  aid  in  answering  these  inquiries. 
Very  truly  yours, 

W.  D.  Sakgent. 
James  A.  MuRTHAf  Esq., 

Deputy  Commissioner  Public  Works^  Brooktyju 


ENEBAL  LAWS  OF  2 HE  STATE  OF  NEW  YOBK  FOR  PLACING 
ELECTRICAL  CONDUCTORS  UNDERGROUND. 

Chapter  499. 

i!F  ACT  proYidlng  for  placing  electrical  conductors  underground  in  cities  of  this  State  and  for 
commissioners  of  electrical  subways.    Passed  June  13, 1885;  three-fifths  being  present. 

n^« people  of  the  State  of  New  York,  represented  in  senate  and  assembly ,  do  enact  as 

follows  : 

Sexttion  1.  Within  twenty  days  after  the  passao^e  of  this  act,  in  any  city  of  this 
^te  having,  according  to  tne  last  census,  a  population  exceeding  500,000  and  less 
lutt  1,000,000,  the  mayor  of  such  city  is  hereby  authorized  and  directed  to  ap- 
point, and  in  cities  having  a  population  exceeding  1,0(X),0U0,  the  mayor,  the 
MBptroUer,  and  commissioner  of  public  works  of  such  cities  are  hereby  authop- 
ftd  and  directed  to  appoint  three  disinterested  persons,  residents  of  the  respec- 
iiY«  cities  for  which  they  shall  be  appointed,  to  oe  a  board  of  commissioners  of 
%trical  subways.  Such  board  shall  meet  as  soon  as  practicable  after  such  ap- 
ointment,  and  shall  then  organize  by  the  election  from  their  number  of  apresi- 
^i  and  a  secretary  of  the  board.  The  board  shall  give  at  least  ten  days' 
tttice,  in  a  daily  paper  published  in  such  city,  of  the  time  and  place  of  such 
neeting. 

Sec.  2.  The  said  board  of  commissioners  is  hereby  charged  with  the  respon- 
ibility  of  enforcing  the  provisions  of  an  act  entitled  "An  Act  in  relation  to  the 
elegraph  and  electric-light  companies  in  cities  of  this  State,"  passed  June  14, 1884, 
E  amended;  and  the  said  act  is  herebv  amended  and  made  to  conform  in  all  re- 
pecU  to  the  provisions  of  this  act,  and  it  is  hereby  made  the  duty  of  said  board 
>ioommissioners  to  cause  to  be  removed  from  the  surface  and  put,  maintained, 
itti  operated  underground, wherever  practicable,all  electrical  wires  or  cables  usea 
■^to  be  used  in  the  business  of  any  such  company  in  any  street,  avenue  or  other 
ughway  in  any  such  cit^,  so  as  to  enable  and  require  all  duly  authorized  compa- 
Q^  operating  or  intending  to  operate  electrical  conductors  in  any  street,  avenue, 
^  highway  of  a^y  such  city,  as  is  or  shall  be  affected  by  the  provisions  of  said 
i^to  transact  their  business  with  underground  conductors  wherever  practi- 
*ble. 

Sec.  3.  When  any  company,  operating  or  intending  to  operate  electrical  con- 
wctors  in  any  such  city,  shall  desire  or  be  required  to  place  its  conductors  or  any 
^them  underground  in  any  of  the  streets,  avenues,  or  other  highways  of  any  such 
sty,  and  for  that  purpose  to  remove  the  same  from  the  surface  thereof,  and 
^  have  been  duly  authorized  to  do  so,  it  shall  be  obligatory  upon  such  com- 
F^y  to  file  with  said  board  of  commissioners  a  map  or  maps,  made  to  scale,  show- 
^  the  streets  or  avenues  or  other  highways  which  are  desired  to  be  used  for 
!^h  purpose,  and  giving  the  general  location,  dimensions,  and  course  of  the  un- 
^TfTOund  conduits  desired  to  be  constructed.  Before  any  such  conduits  shall  be 
^ructed,  it  shall  be  necessary  to  obtain  the  approval  by  said  board  of  said  plan 
'^ooDBtruction  so  proposed  by  such  company;  and  said  board  has  and  shall  have 
j*»er  to  require  that  the  work  of  removal  and  of  constructing  every  such  sys- 
^*Qi  of  imdergTOund  conductors  shall  be  done  according  to  such  plan  so  approved, 
^bject  at  all  times  to  such  modifications  as  shall  from  time  to  time  by  the  board 
be  made,  and  subject  also  to  the  rules  and  regulations  not  inconsistent  herewith, 
^''^scribed  or  to  be  prescribed  by  the  local  authorities  having  control  of  such 
^^\s,  avenueSy  or  other  highways  of  such  city. 
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Sec.  4.  It  shall  be  the  duty  of  said  board  of  commissionerB  to  carefully  invee- 
tigate  anv  and  all  methods  proposed  by  any  such  company  for  electric  lighting 
or  electrical  communication  ,by  the  use  of  conductors  along  or  across  any  street, 
avenue,  or  other  highway  in  any  such  city ;  and,  before  approving  of  any  such 
method,  said  board  of  commissioners  shall  require  that,  so  lar  as  practicable,  all 
such  conductors,  when  constructed,  shall  be  undercround  ;  provided  no  suitable 
plan  is  proposed  or  in  use  within  sixty  days  after  the  passage  of  this  act,  it  shall 
De  the  duty  of  such  board  to  cause  to  be  devised  and  made  ready  for  use  such  a 
fiCeneral  plan  as  will  meet  the  requirements  of  said  act  and  of  this  act,  and  the 
board  shall  have  full  authority  to  compel  all  companies  operating  electric  wires 
to  use  such  subway  so  prepared  in  accordance  with  the  provisions  of  this  act. 
Wherever  in  the  suburbs  or  along  the  streets,  avenues,  or  other  highways  in 
sparsely  inhabited  or  unoccupied  portions  of  any  such  city,  the  public  interest 
do  not  require  the  electrical  conductors  to  be  placed  underground;  and  wherever 
in  any  other  locality  of  any  such  city,  it  is  deemed  by  said  board  to  be  for  any 
cause  impracticable  to  construct  and  successfully  operate  underground  the  elec- 
trical conductors  required  by  any  such  company ;  then,  and  in  ^either  of  those 
cases,  it  shall  be  the  duty  of  said  board  of  commissioners  to  examine  and  grant 
the  application  of  any  such  company  for  permission  to  deviate  there  from  an 
underground  system ;  but  the  board  shall  not  grant  any  such  permission  unless 
the  board  shall  be  satisfied,  upon  investigation,  that  such  a  permit  should,  and 
for  one  or  the  other  of  the  reasons  hereinbefore  stated,  be  in  such  case  granted, 
and  that  it  will  not  interfere  with  the  successful  working  of  underground  con- 
ductors elsewhere  in  such  city.    Any  such  permit  shall  hb  held  and  construed  to 
authorize  the  construction  and  maintenance  of  the  lines  of  conductors  therein 
provided  for,  as  and  where  prescribed  by  the  board.    It  is  hereby  made  the  duty 
of  said  board  of  commissioners,  in  granting  any  such  permit  for  other  than  under- 
ground electrical  connections,  to  bear  in  mind  the  policy  and  purpose  of  this  act, 
which  is  to  convert  the  overhead  systems  of  electrical  wires  and  cables  now  in  use 
in  said  cities  to  underground  systems  as  soon  as  possible  without  impairing  the  ef- 
ficiency of  their  service,  to  require  that  as  far  as  practicable,  all  electrical  conduc- 
tors in  any  street,  avenue,  or  other  highway  of  any  such  city  shall  be  removed  from 
the  surface  and  placed  and  operated  underground .  as  soon  as  may  be  consistent  with 
the  convenient  use  thereof  by  the  public  :  and  that  it  is  intended  hereby  to  au- 
thorize other  than  underground  electrical  conductors,  to  be  used  in  the  streets, 
avenues,  or  other  highways  of  any  such  city  only  when  and  where  the  public  in- 
terests do  not  require  the  electrical  conductors  to  be  placed  underground,  or  when 
and  where  it  shall  be  deemed  by  the  board  itself  to  be  impracticable  to  place  and 
operate  the  conductors  advantageously  underground  as  aforesaid ;  and  that  it  is 
hereby  intended  to  make  all  atrial  or  other  electrical  connections  incidental  only 
to  such  underground  methods,  and  to  require  that  they  be  authorized  only  when 
and  where  needed  for  the  convenient  use  of  the  public,  or  where  the  underground 
conductors  can  be  made  thereby  more  useful.    The  work  of  constructing  every 
line  of  conductors  authorized  by  any  such  permit  so  granted  shall  be  subject  to 
the  rules  and  regulations,  not  inconsistent  herewith,  prescribed  or  to  be  pre- 
scribed by  the  local  authorities  having  control  of  such  streets,  avenues,  and  other 
highways  in  such  city;  every  such  permit  shall  specify  the  location  of  the  struc- 
tures to  be  erected  and  to  be  used'  for  sustaining  the  electrical  conductors,  and 
shall  give  the  general  dimensions  thereof ;  and  a  copy  of  every  such  permit  shall 
be  filed  by  said  board  of  commissioners  in  the  office  of  the  mayoc  of  such  city  to 
which  it  relates,  and  shall  be  recorded  there  in  a  book  to  be  provided  and  kept 
for  that  purpose,  which  shidl  be  at  all  times  accessible  to  the  public.    It  shall  he 
the  duty  of  such  boards  in  devising  the  aforesaid  plan  so  to  devise  the  same  that 
the  subway  may  be  used  by  any  such  city  for  the  electric  wires  or  conductorB 
operated  by  its  police,  fire,  or  other  departments  without  expense,  except  the  ex- 
pense of  the  wires  or  conductors,  but  no  such  city  shall  be  compelled  to  place  any 
such  wires  or  conductors  underground  until  tha  money  has  bsen  specifically  raised 
therefor  by  the  proper  authorities,  and  until  that  time  any  such  city  may  con- 
tinue to  use  and  extend  such  wires  in  the  same  manner  as  though  this  act  and  the 
act  referred  to  in  the  second  section  of  this  act  had  not  be  m  passed. 

Sec.  5.  Whenever  said  board  of  commissioners,  in  carrying  out  the  provisions 
of  said  act,  shall  permit  any  atrial  electrical  wires  or  cablts  to  be  carri-  d  along 
or  across  and  above  the  surface  of  any  of  the  streets,  avenues,  or  other  highways 
of  any  such  city  to  be  cross^^d  by  atrial  electrical  wires  or  cables,  it  shall  be  the 
duty  of  the  board  to  designate  also,  in  such  permit,  the  route  and  locati*  n  thereof, 
and  to  prescribe  and  regulate  the  height  at  which  such  wires  and  calles  shall  bo 
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I;  and  it  is  hereby  expressly  provided  that  when  say  such  permit  shall  be 
3d  by  said  board  of  comniissioners,  in  extending  the  connections  of  any  sub- 
lean  electrical  conductors  for  the  erection  of  any  structure  or  structures  for 
oing  electrical  conductors  above  the  surface  of  any  highway,  or  for  placing 
or  cables  on  any  such  structure  or  elsewhere  tnan  underground,  or  for 
ng  any  such  wires  or  cables  across  or  along  and  above  the  surface  of  any 
^ay,  or  for  placing  wires  or  cables  on  any  such  structure  or  elsewhere  than 
ground,  or  for  carrying  any  such  wires  or  cables  across  or  along  or  above 
rfaoe  of  any  highway,  or  over  or  into  or  in  the  rear  of  any  building  or  block 
J  such  city,  any  and  all  such  structures,  and  any  and  all  such  wires  or 
,  shall  be  so  erected  and  maintained  as  not  to  incommode  the  other  public 
f  such  streets,  avenues,  or  other  highways. 

.  6.  The  term  of  office  of  said  commissioners  shall  expire  on  the  1st  day  of 
aber  1887,  or  sooner  upon  the  performance  of  their  functions,  as  herein 
ibed.  Each  of  the  commissioners  so  to  be  appointed,  and  each  of  his  suc- 
s  in  ofQce,  is  and  shall  be  removable  for  cause,  but  only  upon  notice  and 
an  opportunity  to  be  heard  by  the  governor  of  this  State,  who  has  and 
lave  power  to  fill  any  and  all  vacancies,  however  caused,  in  the  office  of 

*  of  the  commissioners  hereabove  named. 

.  7.  The  salary  of  each  of  said  commissioners  and  of  every  successor  of 

•  of  them,  if  appointed  for  either  of  such  cities  having  a  population  of  more 
,000,000,  shall  be  $5,000  per  annum,  and  if  appointed  for  either  of  such 
having  a  population  of  less  than  1,000.000,  shall  be  $3,000  per  annum,  pay- 
uarterly  by  the  comptroller  of  this  State,  who  shall  also  audit  and  pay 
srly  all  necessary  and  incidental  expenses  of  each  of  such  board  of  commisK 
s.  The  amount  of  such  salaries  and  expenses  shall  be  b^  the  comptroller 
ed  upon  and  collected  from  the  several  companies  operating  electrical  con- 
rs  in  any  such  city  of  the  State,  wiiich  under  the  provisions  of  said  act  are 
kU  be  required  to  place  and  operate  any  of  their  conductors  underground, 
le  amount  of  any  such  assessment  shall  be  paid  by  the  company  upon  which 
3  assessed  to  the  comptroller  in  installments,  quarterly  or  of tener,  as  and 
required  bv  him. 

!.  8.  It  shall  be  the  duty  of  every  such  company  to  furnish  the  comptroller 
blme  to  time,  as  and  wnen  requested,  all  data  by  him  desired  to  enable  him 
portion  the  relative  share  to  be  paid  by  each  such  company  of  the  expenses 
1  board  and  of  the  salaries  of  said  commissioners,  such  estimate  to  be b^  the 
^ller  made  with  reference  to  the  number  of  miles  of  wires  operated  within 
nits  of  any  such  city,  and  the  several  companies  interested  to  be  by  the 
troUer  assessed  ratably  according  to  the  number  of  miles  of  such  wires 
\  Uie  comptroller  shall  certify  to  be  operated  by  them  respectively. 
1. 9.  All  maps,  books,  and  papers  of  said  board  of  commissioners  relative  to 
leal  conductors  in  any  such  city  shall,  at  the  expiration  of  the  term  of  office 
h  commissioners,  be  filed  in  the  office  of  the  mayor  of  such  city,  and  shall 
are  kept  at  all  times  accessible  to  the  public. 

!.  10.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby  repealed. 
^  11.  This  act  shall  take  effect  immediately. 

Chapter  534. 

frinr«laltasi  to  telegraph  and  electrlo-ligtit  oompttnles  in  cltleB  of  tbls  State.  Passed  Jime 

14, 1884 ;  three-fifths  being  present. 

eqpfe  ofiht  Stale  of  New  Torky  represented  in  senate  and  assembly,  do  enact  as 

JoUovDs : 

rnoN  1.  All  telegrsmh,  telephonic  and  electric-light  wires  and  cables  used  in 
ncorporated  city  of  this  State,  having  a  populatfon  of  500,000  or  over,  shall 
fter  oe  placed  under  the  surface  of  the  streets,  lanes,  and  avenues  of  said 

H  2,  Every  corporation,  association,  or  person  owning  or  controllingf  tele- 
i,  telephonic,  electric,  or  other  wires  and  cables,  including  what  is  Known 
9graph  poles,  and  oth^r  appurtenances  tlereto  shall  before  the  1st  day  of 
Dkber,  1885,  have  the  same  removed  from  the  surface  of  all  streets  or  ave- 
in  every  such  city  of  this  State. 

1 3.  In  case  the  owners  of  the  property  above  enumerated  shall  fail  to  com- 
1th  the  provisions  of  this  act  within  the  time  herein  specified  and  limited, 


( 
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the  "local  governments"  of  the  said  cities  of  this  State  shall  then,  and  they  i 
hereby  directed  to  remoye  without  delay  all  telegraph,  electric4ig"ht,  and  si 
other  wires,  cables,  and  poles,  wherever  found  above  ground  within  the  cor 
rate  limits  of  their  respective  cities. 

Sec.  4.  No  city  in  this  State  shall  gprant  any  exclusive  privileg'e  or  francb 
under  this  act  to  any  corporation  or  individual  by  which  a  monopoly  may  be  c 
ated  or  competition  prevented  on  equal  terms. 

Seo.  5.  TniB  act  shall  take  effect  immediately. 


PXTT8BT7RG. 


LETTER    FBOM  MB.   MEAD,    8UPEBINTENDENT  BUBEAU 

ELECTBIOITY. 

Dbpabtment  of  Public  Safety,  Bureau  op  Electricity, 

Pittaburg^  Pa,,  January  28, 189i 

Gentlemen:  Your  communication  of  the  22d  instant,  asking  for  certain  el 
trical  information,  has  been  handed  me  by  the  mayor  of  the  city  to  reply  to. 

The  only  attempt  at  municipal  control  of  electric  companies  in  this  city  i 
electric  railway  companies,  and  the  inclosed  blanks  will  give  you  an  idea  of 
extent  of  that  control. 

They  report  weekly,  and  we  make  our  own  private  tests  at  irregular  interv 

Of  course,  the  city  nas  the  usual  complete  fire  alarm  and  police  telegraph  i 
terns;  also  a  control  of  all  telejphones  in  department  use,  about  two  hundred  i 
fifty,  which  they  keep  in  repair,  as  well  as  run  the  wire  for  their  use,  etc. 

The  city  has  no  underground  service  for  its  own  wires  worth  speaking  of; 
twelve  wires  for  650  feet  is  all. 

The  telephone  company  have  a  great  deal  of  underground  service;  just  1 
much  I  can  not  say.  The  Western  Union  Telegraph  and  Postal  Telegraph  O 
panies  also  have  some  underp^round,  and  Electric  Light  Company  some,  but  e 
operates  undjsr  separate  ordinances  and  use  their  own  methods. 

There  are  no  conduits  in  use  which  are  used  jointly  by  any  two  compan 
each  has  its  own  system.  Usually  it  is  a  system  of  lead-covered  cables,  lai< 
tar,  surrounded  by  small  wooden  boxes. 

Would  be  pleased  to  receive  a  copy  of  your  report  when  it  is  printed. 
Very  resjwctfully, 

Morris  W.  Mead, 
Superintendent  Bureau  ofElectridt, 


BAN  FRANCISCO. 

■ 

LETTEB  FBOM  THE  MATOB. 

Mayor's  Office,  City  and  County  of  san  Francisoo, 

San  Francisco,  February  14, 189. 

Gentlemen  :  Yours  of  January  23  was  inadvertently  pigeon-holed,  hence 
delay  in  answering.    I  send  to  you  to-day  a  copy  of  the  general  orders  of 
board  of  supervisors,  which  will  give  you  all  thelaws  and  regulations  conoe 
ing  electric  wires,  conduits,  etc.    The  telephone  company  has  the  only  francl 
from  the  city  for  underground  conduits  under  ordinance  No.  2186,  which  I « 
with  the  copy  of  general  orders.    The  telephone  company  has  8,823  feet  of 
derground  conduits  laid  down,  with  a  capacity  of  53,000  feet  of  cable.    In  ad 
tion  to  above,  about  15,000  feet  of  underground  conduit,  with  a  capacity  of  90,i 
feet  of  cables,  will  be  laid  in  the  next  ninet^r  days.    The  following  compftn 
are  doinff  business  in  San  Francisco :  Electric  Supply  Company,  Bush  stre 
Electriccu  Development  Company,  No.  323  Pine  street ;  Electric  Improvenn 
Company,  No.  35  New  Montgomery  street ;  Electrical  Conbtruction  and  Main 
nanoe  Company,  No.  35  Market  street;  Electrical  Works,  No.  35  Market  stre 
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Bectrio  Light  Cknnpany,  227  Steyenson  street;  Electric  Light  and  Power  Com- 
UQT,  southwest  corner  of  Aiine  and  Stevenson  streets;  West  Coast  Eleotrio 
uA%  Company,  411i  California  street. 
Trusting  that  this  is  the  information  which  yon  desire,  I  am, 
Very  respectfully,  yours, 

Geo.  B.  Sandebsoiy, 
The  EufiOTBiOAii  Commissioners,  For  th$  Mayor. 

WashingUmi  D,  C. 


BALTIMORR 

LETTEB  FBOM  THE  MATOB. 

Mayor's  Offigb, 
BaUimort^  Jcmuary  f7, 1891. 

Gentusmen:  In  reply  to  yours  of  the  22d  I  beg  to  say  that  our  last  legisla- 
tore  passed  a  law  giving  the  municipal  authorities  control  of  the  highways,  and 
I  have  recommended  in  my  message  to  the  citv  council  that  authority  be  given 
the  executive  officers  of  tlus  citv  to  require  all  wires  of  every  kind  to  be  placed 
underground  within  a  reasonable  time.  They  are  unquestionably  a  nuisance,  in 
that  tney  are  a  serious  detriment  to  the  operation  of  fire  apparatus,  as  well  aa 
daogerous  to  life,  and  a  great  interference  with  the  beauty  of  the  cit^. 

I  give  you  the  following  extract  from  the  report  of  the  chief  engmeer  of  the 
ire  dei)artment  concerning  the  conduits  now  being  laid  by  the  Chesapeskke  and 
Potomac  Telephone  Company.    (This  report  is  now  in  the  printer's  hands.) 

"In  the  ordinance  granting  the  Chesapeake  and  Potomac  Telephone  Company 
the  use  of  the  streets,  the  city  reserved  the  right  to  place  the  wires  of  the  police 
nd  fire  alarm  telegraph  in  said  trenches  or  conduits. 

"58,977  feet  of  trench  or  conduit  are  now  ready  for  occupancy,  containing 
^,000  feet  of  duct  for  cables. 

"In  these  conduits  140,000  feet  of  cable  have  already  been  drawn,  each  cable 
ecntaining  from  50  to  100  wires. 

"  75,000  feet  more  cable  wUl  be  added^  making  the  grand  total  about  215.000  feet." 

This  city  has  had  no  experience  with  underground  wires,  as  yet,  tne  Chesa- 
peake and  Potomac  Telephone  Company  being  the  first  to  adopt  this  system,  and 
theyhave  not  vet  commenced  to  use  the  same. 

Whenever  tnis  office  can  be  of  service  to  you  we  will  be  glad  to  have  you  call 

Yours,  very  respectfully, 

Robert  C.  Davidson, 
The  Electbioajl  Commissioners,  Mayor. 

Wcuhingtonf  t).  0. 


BT.  LOUIS. 

l&TTEB  FBOM  MB.  BEILLT,  8VPEBVI80B  OF  CITT  LIGHTING. 

Office  of  the  Supervisor  of  City  Lighting, 

St.  Louis,  January  29, 1891, 

GfENTLEMlEN:  Your  letter  of  January  23,  to  the  mayor  of  St.  Louis,  has  been 
referred  to  me  for  reply. 

There  is  1  mile  of  Dorsett  conduit  in  this  city,  but  it  is  not  used;  all  wires  are 
^rhead.  There  are  two  bills  in  the  municipal  assembly  to  place  wires  under* 
l^ound,  one  for  Bell  Telephone  Company  and  the  other  for  the  Postal  Telegraph 
^panv.  They  are  to  exclude  all  wires  except  those  of  the  company  owning 
u>e  conduit. 

liocloee  copies  of  all  ordinances  on  the  subject  of  telegraph,  telephone,  and 
veetrio-light  wires  and  poles  that  are  in  force  in  tiiis  city. 
Very  respectfully, 

A.  J.  W.  Reillt, 
Supervisor  of  City  Lighting, 
Xhtt  Board  of  ELScrRiOAii  Commissioners, 

Washington^  D.  0* 
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NZSW  ORXJ3AN& 

LETTEB  FBOM  THE  MATOB. 

Mayoralhty  of  New  ObijEans, 

OUy  jaw,  January  to,  1891. 

Gentlemen:  Beplyinff  to  your  letter  of  inquiry  of  January  23,  on  the  gubjeot 
of  municipal  control  of  electric  wires,  conduits,  etc.,  I  hand  you,  by  direction  of 
the  mayor,  copies  of  all  our  ordinances  on  the  subject.  The  pi-actioe  here  is  to 
convey  currents  of  all  kinds  on  overhead  wires.  It  will  be  seen  that  safety  to 
life  and  property  has  been  little  considered, 

I  hand  you  also  an  ordinance  which  was  by  the  mayor,  city  enfi^eer,  board 
of  underwriters  and  the  general  public  deemed  neoessary,  but  which  tiie  coun- 
cil refused  to  pass. 
Respectfully, 

WBIGHT  SOHANNIiERT, 

SetreUiry  to  the  Mayor. 


FALL  RIVBR. 

LETTER  FBOM  THE  MATOB. 

City  of  Fall  Rtvbr,  Mayor's  Office, 

*  January  gS,  1891. 

Gentlemen:  In  reply  to  yours  of  Januarv  23,  containing  inquiries  relative  to 
the  municipal  control  of  electric  wires,  will  say  that  the  city  of  Fall  River  has 
no  control  whatever  over  any  wires  with  the  exception  of  those  used  for  the  fire- 
alarm  and  the  police-signal  service. 

With  regard  to  the  laws  and  regulations  pertaining  to  the  wires,  I  have  mailed 
you  this  day  a  copy  of  the  mayor's  address,  m  which  you  will  find  reference  to  the 
subject. 

Tnere  are  some  poles  used  by  the  city  for  fire-alarm  purposes  which  are  owned 
by  the  telephone  company. 

Our  electric-light  companies  are  the  Fall  River  Electric  Light  Gompanv  and  the 
Edison  Illuminating  C!ompany .    The  former  company  has  wires  suspended  on  ^les 
owned  by  the  company.    In  the  central  portion  of  the  city  the  Edison  Illuminat- 
ing Company  employ  conduits. 
Truly,  yours, 

J^o.  W.  CO0OHLIN,  MaiycT. 


BAX7LT  STB.  MABIB. 

LETTEB  FBOM  THE  MATOB. 

Mayor's  Office, 
8auU  Ste.  Marie^  Mieh.<,  January  t?,  1801. 

Gentlemen  :  Our  city  owns  "polea  in  business  portion,  a  row  on  each  side  of 
street,  60  feet  high,  poles  opposite  each  other ;  all  electric  wires  required  to 
be  strung  thereon.  We  have  Sault  Edison  Light  and  Power  Company,  usin^ 
Edison  and  Thomson-Houston  systems;  Sault  Electric  Railway,  uBinr  separate 
plant  and  distinct  wires;  Bell  Telephone  Company,  and  Wastem  Union  and 
Canadian  Pacific  Telegraph  Company. 

The  city  was  compelled  to  assume  control  of  poles  to  avoid  a  forest  of  miscel- 
laneous sticks.    Main  objection  is  impediment  offered  to  fire  department. 
Respectfully,  yours, 

Otto  Fowls,  Mayor, 


eiaBOIwc  wibes  in  the  distbict  of  columbju^       i^ 

DBHTElt 

LETTBS  FSOM  THE  MAYOB. 

Mayor's  Office, 
DewMT^  Colo.,  January  te^  1891. 

Gentlemen:  In  replv  to  yours  of  the  23d  will  say  that  we  have  not  taken  any 
q)eeial  action  on  the  suojeot  of  undergpround  wii-es.  We  have  a  number  of  over- 
head electric  railways  as  well  as  numerous  telegraph  companies,  and  also  over- 
bead  wires  for  the  telephone  oystem  and  also  the  police  patrol  and  fire  depart- 
ment wires. 

The  telephone  company  have  been  granted  a  franchise  for  an  underground  sys- 
tem aod  have  placed  all  of  their  wires  underground  in  the  business  streets  in  the 
eenter  of  the  city  and  it  has  improved  their  service  verv  much.  The  police 
patrol  and.fire  department  have  tne  right  to  use  these  conduits  free  and  we  will 
this  year  put  such  wires  in  the  conduits  as  far  as  constructed  and  as  fat  as  it  is 
practicable  for  tiiose  departments  to  do  so. 

This  is  about  all  we  can  tell  you  about  the  subject  as  relating  to  Denver. 
Very  truly,  . 

Wolfe  LAinx^NEB,  jfoyor. 

The  two  departments  named  will  spend  aboat  $I5i,000. 

The  BLBOTBIGAIi  OOMHZSSXONERS, 

TFas&tnyton,  D.  C. 


TOROKTO. 

LJBTTEB  FBOM  THE  CITY  ENOINEEB. 

The  following  is  a  copy  of  a  letter  received  from  the  dty  engineer  of  Toronto, 
maoBwer  to  a  communication  addressed  to  him  by  the  mayor  of  that  citjr: 

CiTT  Bnqineeb's  Department, 

ToTonlOj  January  ^a,  1891, 

DbabSir:  With  reference  to  yours  of  the  26th,  with  communication  from  the 
^trical  conunission  of  Washington  in  regard  to  conduits,  etc.,  I  wish  to  state 
^tvery  little  work  of  this  nature  has  been  done  in  Toronto,  the  companies  who 
Ij^e  their  wires  underground  (the  Bell  Telephone  Ck>mpaDy  partially  and  the 
Toronto  Incandescent  Mectric  Light  Company  wholly)  each  having  a  separate 
^ait  for  their  use. 

Abjpou  areaware,  however,  it  is  proposed  by  me  that  tunnels  shall  be  constructed 
J'ODg  the  streets  fbr  the  reception  of  water  and  gas  pipes  as  well  as  electric  con- 
doita.  These  tunnels  will,  oi  course,  be  very  expensive  in  the  first  instance;  but 
I  think  that  in  ^e  business  sections  of  the  city  tney  will  prove  more  economical 
i&theead  than  the  present  mode  of  permittmg  each  comjiany  to  lay  down  its 
"^Pjrate  service. 

The  only  objection  of  the  electric  companies  to  the  general  use  of  one  tunnel 
*that  high  and  low  tension  services  can  not  be  carried  on  successfully  in  it. 
^is,  however,  I  am  inclined  to  think,  will  very  shortly  be  overcome  by  me  use 
vthoroughlv  insulated  wires  laid  in  properly  constructed  tubes  or  conduits. 

1  inclose  bfuo-prints  settinpr  forth  proposed  conduits,  and,  if  you  have  no  objeo- 
^tVill  keep  the  commumcatlon  from  the  electrical  commissioners  for  file 
Mother  electrical  papers. 

I  rema!n|  sir,  yours  respectfully, 

Wic.  T.  Jennings. 

^  OUy  EngvMtr^ 

1>F.Clabxk,  Esq., 
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[T.  Onliam  Orlbble  In  Electrical  Esglnear  ] 

The  moBt  reoent  development  of  the  conduit  system  for  electric  railways  is  that 
of  Buda-Pesth,  the  capital  of  Hungary,  situated  on  the  river  Danube.  Messrs. 
Siemens  &  Halske  are  the  inventors  and  constructors,  and  it  would  appear 
from  the  rapid  strides  which  the  railway  company  is  making  through  the  city 
thftt  both  the  promoters  and  public  are  well  satisfied  with  the  results. 

The  high  authority  on  railways,  Mr.  Hugo  Koestler,  has  lately  given  it  his  ad- 
vocacy in  a  paper  read  before  the  Austro-Hungarian  Society  of  Building  and  Rail- 
road Engineers.  He  is  chief  engineer  of  the  Austrian  state  railways,  and,  taking 
as  his  topic  the  imi)ortance  of  electric  railways  as  means  of  communication  in 
large  cities,  reviewed  at  length  the  progress  of  the  electric  railway  on  the  vari- 
otiB  systems,  but  gave  specif  prominence  to  that  of  Buda-Pesth.    it  is  from  his 
address  and  the  iaustrated  circular  of  the  Siemens-Halske  Company  that  .the  fol- 
lowing description  is  prepared.   There  are  at  the  present  time  5.6d  miles  of  line, 
mostly  double  track,  or  an  aggregate  length  of  9.65  miles  of  single  track.    Most 
of  this  qrstem  has  been  in  operation  for  a  year,  and  the  extentions  which  are  al- 
ready in  course  of  construction  are  also  inaicated  upon  the  plan  (Fig.  1).    When 
these  are  finished  there  will  be  a  complete  belt  line  around  the  city,  and  together 
Tith  the  cross  lines  will  form  an  efficient  system  for  meeting  ul  the  require- 
ments of  internal  transit  in  the  city. .  The  lines  now  in  operation  are : 
(1)  The  Station  street  line,  opened  July  30, 1889. 
2]  The  Podmaniczky  street  line,  opened  September  10, 1889. 
(3)  The  Grosse  Ring-strasse  line,  opened  March  6, 1890. 
There  are,  moreover,  in  costruction — 

(41  The  Cemetery  liae^  for  which  overhead  wires  are  proposed ; 
5)  The  Quay  line ;  and 
(6  The  King  street  line. 

(I)  The  length  of  the  Station  street  line  is  H  miles  and  includes  a  double-track 
turnout  near  the  power  station  at  one  of  its  termini,  forming  a  connection  with 
the  Cemetery  line.  The  usual  distance  of  the  center  of  the  track  from  the  near- 
est curb  is  10  feet  6  inches.  The  limiting  width  between  curbs  for  a  single-track 
foad  was  24  feet,  and  for  a  double  track  39  feet.  The  steepest  gradient  was  15 
per  cent  and  the  sharpest  curve  164  feet  radius. 

.  (2)  The  Podmaniczky  street  line  runs  from  the  Academy  to  the  City  Wood  and 
is  2.17  miles  long.  The  limiting  width  for  construction  is  28  feet  in  Szechenyi 
street,  and  only  a  single  track  was  built.  The  steepest  gradient  is  16  per  cent 
>&d  is  combined  with  a  curve  of  147  feet  radius.  The  line  terminates  at  the  car 
^repair  shops. 
(3)  The  Grosse  Ring-strasse  line  is  double  track,  2  miles  long,  and  connects 
vith  the  former  two  Imes  by  curves,  and  also  crosses  several  horse-car  lines. 
As  to  the  roads  under  construction: 

J4)  The  Cemetery  line  will  be  mainly  double  track  and  will  connect  with  the 
ireight  depot  of  the  Austro-Hungarian  State  HaiLway  and  with  the  Station  street 
'^^'  The  traffic  on  a  proposed  extension  of  this  line  will  be  handled  by  steam 
^lommles. 

(5)  The  Quay  line  will  run  along  the  water  front  and  form  an  inner  ^one  with 
«e  jfroat  Ring-strasse  line,  and  an  outer  zone  with  the  Podmaniczky  street  and 
^hig  street  Unes.  It  passes  from  the  Academy  at  Suspension  Bridge  Place, 
^ong  Franz  Josef  Quay,  past  the  custom-house  to  join  the  King  strasse  line. 
^or  the  length  from  Suspension  Bridge  Place  the  road  is  an  open  viaduct,  the 
^lumns  of  which  are  on  tne  lower  Quay  street. 

(6)  The  King  street  line  hill  parallel  Andrassy  street,  the  finest  street  of  the 
^ty,  and  will  connect  with  the  Podmaniczky. 

The  general  structural  features  of  the  rulway  are  not  novel  to  this  country. 
^t  the  fact — ^if  it  be  a  fact — of  the  attainment  by  a  German  company  of  a  practical 
*Qd  suooessful  conduit  system,  adapted  to  general  development,  has  attracted 
"^  attention,  and  awaits  the  confirmation  of  longer  trial  before  it  can  be 
^yzed  and  its  merits  fuUy  established. 

JThe  track  and  roadbed  in  the  Siemens-Halske  system  consist  of  a  conduit  formed 
^concrete,  having  iron  yokes  spaced  about  4  feet  apart  and  similar  to  cable  roads. 
(^.  2).  The  conduit  is  immediately  imder  one  of  the  running  rails,  and  the  feed 
^return  current  pass  through  a  pair  of  conductors  attached  to  either  side  of 
tbe  iron  yokes.  The  rails  do  not  serve  as  conductors,  as  in  the  electric  railway 
Oflichterfelde,  near  Berlin;  neither  is  there  a  third  rail  for  the  return  current, 
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as  has  been  attempted  on  some  roads  in  this  oountry.  Eaoh  rail  is  a  twin  rail, 
resembling  in  the  main  a  pair  of  slot  rails,  and  the  wheels  are  double-treaded, 
having  a  central  flange,  which  travels  in  the  opening  as  in  the  Deaoon  remov- 
able rail  in  Liverpool,  England.  The  twin  riul,  which  is  over  the  conduit,  is 
provided  with  broaid  base  flanges,  and  double-bolted  down  to  the  upper  flange  of 
the  yoke.  An  analogous  system,  invented  by  Mr.  Stephen  D.  Meld,  of  this 
country,  was  lately  illustrated  in  the  Street  Rallwav  Jounial.  The  yokes  are  11 
inches  wide  inside,  and  16  inches  deep.  The  total  depth  from  pavement  to  foun- 
dation is  27.5  inches.  The  slot  is  1.3  inches  wide,  and  is  prevented  from  closing 
bv  wrought  iron  knees,  which  fasten  the  rail  to  the  yoke.  The  rail  is  named  the 
Haarman  rail,  and  its  dimensions  are  calculated  from  its  moment  of  resistance 
under  the  heaviest  load  which  could  possibly  come  upon  it  when  acting  as  a 
girder  between  two  supporting  yokes.  The  rail  covering  the  conduit  weighs 
94.6  poimds  per  yard,  and  the  other  rail  37.8  poimds  per  yard.  The  conductors 
are  light  angle  irons  attached  to  cup-shapea  insulators,  and  are  placed  about 
two-thirds  of  the  depth  of  the  conduit  from  the  bottom,  in  order  to  keep  them 
from  ihoisture,  andthe  conduit  is  furnished  with  catchpits  to  carry  off  the  dndnage. 
The  conductors  are  also  entirely  protected  imdr  the  running  rails,  so  that  they  can 
not  catch  rain  or  dirt,  and  may  not  be  seen  or  touched  from  the  slot. 

There  \b  somewhat  scantv  mformation  to  be  had  of  the  details  of  the  motor 
construction,  either  verbally  or  in  illustration.  The  general  arrangement  ap- 
pears not  to  differ  from  that  of  electric  cars  in  this  country.  The  connection  and 
disconnection  of  the  resistance  coils  is  effected  by  rheostats  at  either  end  of  the 
platform  and  underneath  it.  They  are  actuated  by  switch  levers,  and  the  car  is 
completely  under  control.  The  rates  of  speed  were  established  by  municipal  . 
enactment,  after  considerable  experiments  on  the  brake  power  had  been  made, 
which  proved  conclusively  that  a  fully-loaded  car,  having  a  weight  of  its  own  of 
4.43  tons,  could  be  brought  to  a  standstill  in  a  length  of  26  feet  when  moving 
at  a  speed  of  13i  miles  per  hour. 

The  maximum  speed  permissible  on  any  portion  of  the  line  is  11  mUes  per  hour, 
but  on  crossings  or  on  narrow  streets  it  is  reduced  to  6.2  miles  per  hour,  and  in 
the  more  crowded  thoroughfares  to  3.85  miles  per  hour. 

The  entire  power  is  at  present  obtained  from  one  station  situated  in  Gardner 
street.  The  machinery  consists  of  four  tubular  boilers  of  940  square  feet  of  heat- 
ing surface,  three  compound  condensing  engines  of  100  horse  power  each,  and 
three  rope-driven  dynamos  (Fig.  3). 

The  current  is  first  carried  to  the  bus  bar  of  a  switch-board,  and  from  that 
distributed,  through  iron-bound  main  conductors  of  patent  metal  imbedded  in 
the  earth,  to  the  various  lines  of  road.  These  conductors  lead,  one  to  the  cross- 
ing of  Podmaniczky  street  with  Hing-strasse,  and  two  to  the  crossing  of  Station 
street  by  Ring-strasse  and  the  third  to  the  Ring-strasse  comer  of  Dohdny  street. 
At  these  three  points  distributing  boxes  are  placed,  from  which  the  workmg  con- 
ductors are  supplied  through  the  different  Unes.  The  current  is  supplied  at  » 
constant  potential  of  300  volts. 

The  car  shops  are  located  at  the  terminals  of  the  two  radial  lines,  one  in  Aren^ 
street  near  the  end  of  Podmaniczky,  and  the  other  in  Steinbruck  street  at  tb.« 
end  of  Station  street  where  that  is  connected  with  the  cemetery  line.  In  tix^ 
Arena  street  shops  the  cars  for  the  Podmaniczky  street  line  are  repaired  az^^ 
partly  repaired,  and  partly  those  of  the  Ring-strasse. 

There  is  also  a  series  of  car  pits  of  a  total  capacity  of  thirty  oars.  The  car  pi** 
are  served  by  two  traversing  tables  which  ap^ain  connect  by  tracks  with  the  i*^ 
dependent  end  of  the  Podmaniczky  street  line.  The  car  pit  is  also  connect^^ 
by  a  traversing  table  with  a  repairing  shop  for  four  cars  in  which  the  most  n&^ 
essary  tools  and  machines  are  furnished  for  performing  small  repairs.  The«^^ 
machines  are  operated  by  a  motor  which  receives  current  from  the  working co*J' 
due  tor  of  the  line.  The  repairs  of  the  armatures  and  field  magnets  are  iaoi3^' 
tated  by  devices  for  easily  handling  them  and  removing  them  from  undemei»»vi 
the  car. 

The  operating  station  at  Steinbruck  street  is  also  a  depot  for  storing  the  ro*^' 
ing  stock  of  the  Station  street  and  Cemetery  street  lines,  together  with  a  pd^ 
tion  of  the  cars  from  the  Ring-strasse  line. 

The  equipment,  as  yet,  consists  of  fifty  motor  cars  and  eight  tow  oars,    n^^ 
motor  car  weighs  4.43  tons.    It  is  seated  for  eighteen  persons  and  will canTT* 
total,  standing  and  sitting,  of  thirty-eight.    The  cars  are  run  in  the  most  crowci^ 
thoroughfares  on  a  two-minute  headway.    Last  summer  the  traffic  assumed  such 
dimensions  that  the  company  have  made  arrangements  for  the  construction  o^ 
larger  cars.    The  cars  perform  a  regular  mileage  of  from  75  to  80  per  day  of  si^' 
teen  hours,  but  are  frequently  worked  up  to  93  miles. 
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The  interest  in  the  conduit  mtem  is  on  the  inoreaee  in  this  country.  The 
orerheiid  wire  which  has  been  tne  pioneer  and  steppingf-etone  of  electrical  rail- 
nj  ommtruction,  will  soon  haye  had  its  day.  Already  the  public  verdict  is  fre- 
mitly  in  favor  of  the  survival  of  the  jogtrot  horse  car  rather  than  the  intro- 
onetion  of  dangerous  and  unsi^rhtly  overheM  construction.  The  storage  battery 
kbors  under  mherent  difficulties  of  construction  and  operation.  HiUierto  the 
ondoit  has  not  been  a  success  in  America,  and  is  scarcely  out  of  its  tentative 
itiges  elsewhere,  but  its  difficulties  are  not  of  the  same  nature  as  those  of  the 
mmge  battery.  They  are  primarily  mechanical  and  secondarily  electrical, 
whereas  those  of  the  storage  battery  are  primarily  electrical  and  secondarily 
oechanical. 

The  radical  difficulties  with  the  conduit  are  occasioned  by  a  confined  and  inac- 
ceadble  conduit.  The  motor  is  practically  the  same.  In  the  Siemens-Halske 
sntem  reliance  is  placed  on  the  careful  protection  of  the  conductor  and  insulators. 
The  conductors  do  not  receive  the  weight  of  the  trolley  as  in  some  systems,  and 
this  is  a  very  decided  advantage,  because  when  the  vertical  pressure  of  the 
trolley  rests  upon  glass  conductors  the  varying  defiectlon  of  the  car  springs  and 
iaequalities  of  the  track  produce  shocks  which  always  break  the  insulators  and 
diftnrganize  the  operation. 

It  does  not  appear  from  the  published  description  what  method  is  proposed  for 
performing  repairs  upon  conductors  and  insulators  in  the  Siemens-Halske  sys^ 
tem.  Several  devices  have  been  introduced  in  this  country  for  obtaining  access 
toooe  side  of  the  conduit,  such  as  by  a  removable  checker  plate  carried  contin- 
vosly  along  the  street  surface,  or  else  bv  handholes  opposite  every  insulator 
Tith  checker-plate  covers,  but  there  Is  no  indication  of  any  similar  provision  to 
tfaisinBuda-Pesth. 

The  Haarman  twin  rail  is  simplv  a  pair  of  T-rails  with  small  bottom  fianges 
ttonected  by  distance  pieces,  and  is  an  old  device.  The  sections  used  at  Buda- 
Pesth  appear  light  for  heavy  traffic,  and  if  Dr.  Koestler^s  statement  regarding 
their  strength  is  to  be  taken  to  mean  that  they  were  designed  merely  as  girders, 
they  will  not  be  likely  to  prove  adequate.  They  contrast  strongly  with  tne  most 
Koent  practice  in  this  country,  which  is  solid  and  massive  beyond  what  any  en- 
Cineer  would  have  dreamed  of  a  few  years  ago.  The  aperture  between  them  of 
U  inches  is  much  more  than  would  be  tolerated  in  this  land  of  narrow- tired 
bo^^ies,  and  it  is  difficult  to  see  how  ydth  a  double-treaded  wheel  it  could  be 
Uttde  much  less  without  involving  either  excessive  flange-friction  or  a  weak 

The  double-tread  wheel  is  not  essential  to  this  form  of  conduit,  and  forming 
IB  it  does  four  points  of  support  to  the  wheel-axle  instead  of  two,  produces  a 
^ore  unequal  and  alternating  resistance  to  the  traction  when  the  wheels  are 
torn. 

As  stated  at  the  commencement,  the  test  of  time  is  necessary  for  the  proof  of 
^system,  but  the  reputation  of  the  firm  of  Siemens-Halske  is  sufficient  guar- 
tity  that  wnatover  be  its  merits  it  will  not  be  for  want  of  good  workmanship  if 
^  Boda-Peath  eleotrio  conduit  is  not  all  that  its  promoters  have  antioipated. 


Description  of  Conduits. 


AMERICAN  CONDUITS 

The  yarious  Amerioan  oonduita  now  in  use  are,  with  few  ezoeptions,  fully 
described  under  the  head  of  New  York,  Ohicago,  and  Philadelphia  subways. 
There  are  oountleBS  other  devices  developed  almost  daily,  but  want  of  sufficient 
trial  does  not  warrant  more  than  a  mere  mention  of  some  of  them. 

THE  LYNCH  LAKE  SYSTEM. 

In  Baltimore,  Washing^ton,  and  recently  in  Chicago  and  other  cities,  rectangu- 
lar glazed  terrsrcotta  conduits^  under  the  Lynch-Lake  patents,  have  been  eztea- 
sively  introduced  with  strong  mdications  of  success  in  every  respect.  The  illus- 
trations of  their  detail  construction  accompanying  this  report  are  sufficiently 
clear  to  require  but  little  explanation.  The  clay  ducts  are  made  with  two,  four, 
and  six  chambers,  more  usually,  two  and  four,  owing  to  their  convenience  in 
handling.  The  sections  are  3  feet  long  with  partitions  slightly  leveled  at  their 
outer  edges.    The  joints  are  effected  by  the  use  of  a  sleeve  set  in  cement  mortar. 

The  best  practice,  in  our  opinion,  though  most  costly,  is  in  laying  of  these  con- 
duits upon  a  substantial  bed  (usually  6  inches  thick)  of  concrete  and  surrounding 
each  separate  horizontal  series  of  ducts  with  a  3-inch  layer  of  mortar  or  gravel 
concrete,  thus  insuring  not  only  a  compact  rigid  mass  but  also  protection  against 
mechanical  injury,  external  moisture,  and  entry  of  gas.  With  careful  and  sub- 
stantial construction  of  the  manholes  and  the  inclosure  of  manhole  masonry  with 
an  inch  layer  of  cement,  mortar  or  concrete  and  a  reasonable  provision  for  ven- 
tilation, the  occasional  explosions  in  condmte  which  have  been  experienoed 
in  American  cities  will  be  obviated. 

GBEOSOTED  WOOD. 

The  oreoaoted  wooden  duct  oonduit,  under  what  is  known  as  the  lieDonAld 

f  patent,  has  been  adopted  and  exclusivelv  used  by  the  Philadelphia  authorities* 
t  consists  of  machine-bored  creosoted  planks  16  feet  in  length,  arranged  and  put 
together  in  connection  with  manholes,  as  illustrated  in  plates  9  to  14.  It  is  an 
excellent  system,  and  has  now  withstood  the  test  of  five  years  with  very  few  ac- 
cidents or  necessary  repairs.  The  wood  is  all  treated  with  the  dead  oil  of  ooal 
tar,  and  is  said  to  show  no  signs  of  deterioration  thus  far. 

The  Brooklyn  creosoted  wooden  duct  system  varies  only  in  detail  of  construc- 
tion from  the  Philadelphia  plans,  and  is  not  patented.  In  other  respects  itiB 
substantially  the  same  and  is  favorably  reported  upon. 

INDURATED  FIBER. 

A  conduit  which  it  is  understood  has  already  been  laid  in  several  cities  to  a 
considerable  extent  is  the  patent  hard  fiber  (indurated  fiber)  pipe,  made  of  com* 
pressed  wood  pulp  chemically  treated,  manufactured  exclusively  at  Mechanio^ 
ville,  N.  Y..  under  the  Medbery  patents.  Its  inside  diameter  usually  rang^ 
from  1  to  4  inches.  Reports  concerning  the  quantity  of  this  pipe  laid  and  con- 
tracted for  in  Buflfalo,  N.  Y.,  show  600,000  feet  for  the  feeder  wires  of  theele^ 
trie  system  of  the  Buffalo  Street  Railway  Company,  constructed  by  the  FicK^ 
Engineering  Company,  who  are  said  to  recommend  tnis  pipe  highly.  The  re- 
ported quantity  laid  in  Detroit,  Mich.,  for  electric-light  wires  is  200,000  feet, 
with  over  50,000  feet  in  Philadelphia  for  telephone  cables.    The  pipe  is  also  re* 
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prM  in  vtae  for  rteotric-liffht  wires  in  New  York  City,  Augusta.  Ga.,  Fort 
Wtfne,  Ind.,  Chicago,  and  Milwaukee;  for  signal  wires  along  the  lines  of  the 
Xnr  York  Central  and  Hudson  River  Railroad  Company,  the  Pennsylvania  Rail- 
Md,  sod  the  Delaware  and  Hudson  Canal  Company. 

INTJIlUiQB  OOMUUrr  STBTBH. 

The  interior  oonduit  system  is  an  adaptaticm  of  plans  of  interior  house  work  to 
ttoator  oonduit  system.  It  has  been  applied  in  several  American  oities  for  oon- 
ioctiiig  high'potential  currents  upon  bare  wires  placed  within  the  tubing  of  this 
^ttem.  Its  advocates  daim  economy  in  the  saving  of  lead  casing  and  insulating 
■Blerial  of  conductors.  The  space  required  for  each  duct,  and  the  fact  that  only 
«a  wire  can  be  placed  in  each  duct,  confines  its  use  to  large  single  wires  tra- 
iling kmg  d1stan<nftH  for  power  and  lighting  purposes. 

THE  BBOOKS  OIL  INSUIjATION  8TSTS1C. 

This  system,  the  invention  of  Mr.  Davis  Brooks,  of  Philadelphia,  embodies  the 
Dtt  of  heavy  inineral  oil,  one  of  the  best  insulators,  as  the  dielectric  for  high- 
Imrion  underground  mains.  The  system  has  recently  been  broiight  prominently 
to  the  front  in  this  coim^  by  Messrs.  Johnson  &  Phillips,  the  representative  of 
Mr.  Brooks  in  this  matter  on  our  side  of  the  Atlantic.  Tne  system  has,  however, 
bean  well  known  for  many  years,  and  has  received  much  favorable  commendation 
in  thia country  from  no  less  an  authority  than  Mr.  Preece,  and  in  America  numer- 
Bas  experts  have  testified  to  its  efficiency,  and  dating  back  as  far  as  1877,  in  which 
fear  Mr.  Brooks  laid  some  experimental  wires  in  Philadelphia. 

In  IS87  a  line  of  Ik  miles  was  laid  by  Mr.  Brooks  on  the  Pennsylvania  Railroad, 
la  this  cable  there  were  eighteen  splices  and  fifty-three  conductors,  and  a  very 
kkh  insulation  value  was  obtained,  and  an  important  feature  in  reference  to 
tetograph  and  telephonic  circuits  was  practically  demonstrated,  viz,  its  low  in- 
faetive  capacity,  which  in  this  case  gave  a  mean  value  of  about  0.212  microfarads 
per  mile. 

The  experience  of  America  of  over  ten  years,  though  almost  exclusively  tele- 
mi^ic,  amply  demonstrated  the  permanence  and  ei&iency  of  the  system.  Mr. 
Btooks  claims  in  reference  to  these  circuits  that  while  other  multiple  cables 
kre  frequently  broken  down  and  developed  faults  due  possibly  to  lighting  uid 
other  causes,  nis  circuits  have  never  given  way  and  continue  to  this  day  to  give 
nines  as  hi£^h  as  when  the  lines  were  first  put  down. 

In  (ke  earlier  experiments  Mr.  Brooks  employed  ordinary  fiuid  mineral  oil  as 
bBulsting  medium.  This,  however,  was  found  to  have  a  very  high  penetrating 
power,  and  continual  care  was  needed  to  keep  the  oil  confined.  The  oil  now 
idopted,  Tvroduced  from  the  waste  products  of  resin  oil,  is  a  thick,  sticky  mass, 
lea  liqidd  than  treacle,  and  has  the  advantage  of  being  extremely  cheap. 

Practical  details  have  now  been  caref  ull  v  worked  out,  and  it  may  be  confidently 
Hated  that  the  Brooks  system,  well  carried  out,  has  the  best  claims  of  permanency 
aid  efficiency  of  any  underground  high-tension  system,  and  that  it  will  probably 
vmtrast  favorably  as  to  cost  with  any  other  system  of  anything  like  similar  in- 
flation and  permanency. 

The  dielectric  is  a  pure  homogeneous  thick  fiuid  of  extremely  high  insulation 
vakie.  It  does  not  oxidize  when  exposed  to  the  air,  and  when  occupying  the  whole 
^  the  space  in  an  iron  pipe  beyond  that  occupied  by  the  conductors  and  their 
fibrons  covering  possesses  all  the  elements  of  permanency — in  fact  theoretically, 
t^  system  seems  to  exclude  all  the  ordinary  factors  of  decay,  and  the  permanenoe 
^  the  qrstem  seems  only  limited  by  the  life  of  the  containing  pipes,  wnich  in  ordi- 
Barjr  oases  we  believe  have  been  known  to  last  over  twenty  years  when  used  for 
pB  or  water,  where  it  must  be  remembered  both  the  inside  as  well  as  the  outside 
<if  the  pipe  is  exposed  to  influences  tendinp:  to  cause  decay;  whereas  in  the  Brooks 
Warn  it  is  evident  that  no  decay  of  the  pipes  could  go  on  from  the  inside ,  and  any 
aBterioration  that  took  place  would  be  limited  to  the  oxidizing  and  perishing  pro- 
ttas  from  the  outside  only.  Hence  it  is  urged  with  much  show  of  reason  that  the 
wooks  system  must  rank  well  not  on  the  score  of  insulation  alone  but  on  that  of 
permanency. 

The  miwhanical  details  of  the  Brooks  system  are  seen  in  the  accompanying 

ffltfnn 

The  iron  pipes  are  used  in  the  usual  lengths,  made  and  kept  in  stock,  and  have 
(Mr  end9  earefully  bell-mouthed  and  connected  toirether  with  T  sockets,  as 
■bora  in  the  small  out,  Fig.  1;  and  at  suitable  distances  draw-in  boxes,  Fig.  2, 

H.  Ex.  15 9 
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are  provided,  which  may  or  may  not  have  glands  for  the  cables  to  pass  throuffh, 
according  to  circumstances.  Branch  circuits  are  taken  off  by  means  of  junouon 
boxes  fitted  at  points  determined  upon.  The  junction  boxeb  are  in  all  cases  pro- 
vided with  glands  for  the  cables  to  pass  through,  so  that  the  fluid  dielectric  may 
be  removed  from  the  jimction  box  for  the  purpose  of  making  a  branch  oonneo* 
tion.  or  for  testing  purposes,  the  glands  then  preventing  the  £electricfrom  flow- 
ing into  the  box  from  tne  pipes  containing  the  mains. 

The  branch  connections  thereto  are  preferablv  lead-oovered  cables  of  the  ordi- 
nary type,  which  also  pass  through  glands.  Tne  junction  boxes  may  also  con- 
tain fuses  between  the  oranch  circuits  and  the  mains.  The  terminals  are  formed 
of  oast  iron  of  special  form,  provided  with  glands  with  suitable  vulcanite  sleeves, 
through  which  the  ends  of  the  cables  are  brought.  Fig.  3.  At  the  highest  point 
at  the  line  a  tank  or  cast-iron  box  with  removable  lid  is  provided,  which  is  oc- 
casionally examined  and  kept  charged  with  the  fluid  dielectric,  so  as  to  insure 
the  whole  svstem  being  fully  charged.  A  small  trench  being  dug  and  a  section 
of  the  line  having  been  prepared  and  all  joints  in  the  pipes  carenilly  made,  the 
cables,  which  consist  of  ordinary  stranded  copper  conductors,  covered  to  a  suita- 
ble thickness  with  raw  jute  or  nemp  strand,  preferably  by  braiding,  and  again 
wound  over  all  with  a  sewing  of  braiding,  are  coiled  on  drums  and  placed  in  a 
tank  of  the  fluid  dielectric  and  carefully  heated  up  to  about  30(P  F.,  and  main- 
tained at  this  temperature  sufficiently  long  to  drive  of  all  moisture.  The  cable 
may  be  of  suitable  size  and  composed  of  varying  number  of  strands.  That  shown 
in  section,  Fig.  4,  consists  of  four  cables  of  19.13,  with  four  pilot  wires  of  No.  12 
gauge.    The  end  or  ends  are  attached  to  a  hauling-in  strand  of  wire  or  rope 

Sreviously  passed  into  the  pipes,  and  the  cable  is  drawn  in  direct  from  the  hot 
ielectric,  Figs.  5  and  6,  bv  means  of  a  winch. 

Messrs.  Johnson  and  Phillips  have  made  several  verv  severe  tests  of  the  sys- 
tem at  their  works,  and  contmue  to  have  the  strongest  convictions  that  it  is  a 
reliable  and  efficient  one.  A  line  of  700  feet  in  lengtii  was  laid  down  at  Charl- 
ton, under  the  supervision  of  Mr.  David  Brooks,  who  visited  this  coimtry  in  order 
to  convey  to  Messrs.  Johnson  and  Phillips  his  past  experience  in  the  carrying 
out  of  his  method.  The  cable  consisted  of  seven  No.  lo  wires,  each  wire  double, 
cotton-covered,  and  braided  with  cotton  twisted  into  a  cfible  and  braided  over 
all.  This  length  of  cable  was  drawn  into  a  1-inch  iron  pipe,  and  the  whole  system 
filled  with  hot  fluid  dielectric.  The  line  has  now  been  down  for  about  two  years, 
and  it  is  to-day  as  perfect  as  when  flrst  completed.  During  the  interval  many 
searching  tests  of  the  line  have  been  made,  and  on  many  occasions  six  of  the 
wires  have  been  grouped  into  two  circuits  of  three  wires  efk^h,  and  a  Kapp  alter- 
nator giving  2,000  volts  has  been  connected  to  one  end  of  the  line,  and  a  group 
of  incandescent  lamps  lighted  at  the  other  end  for  several  hours  continuously. 
Measurements  made  befere  and  after  the  run  showed  no  fall  in  the  insulation, 
and  it  must  be  remembered  that  in  this  case  a  pressure  of  2,000  volts  was  exerted 
between  wires  whose  covering  of  cotton  did  not  exceed  one-sixteenth  of  an  inch 
intimately  twisted  together. 

Another  line  was  afterwards  put  down  at  Charlton,  one-tenth  of  a  mile  in 
length,  containing  two  cables,  eacn  of  7-14  wires,  braided  with  a  fiber  to  a  diameter 
of  about  five-eighths  of  an  inch.  These  were  drawn  into  the  pipe  in  two  lengths, 
and  the  whole  system  filled  with  dielectric.  This  line  has  frequently  had,  un- 
der the  direction  of  Mr.  Kapp,  a  pressure  of  14,000  volts  for  five  hours  at  a  time 
upon  it.  The  test  was  made  oy  transforming  up  from  a  2,000-volt  Kapp  alterna- 
tor to  14,000  volts,  and  at  the  other  end  transforming  down  a^ain  to  2,000  volts, 
and  then  lighting  twenty  100-volt  incandescent  lamps  in  series  to  full  bright- 
ness. This  potential  gave  a  sparking  distance  between  points  thirteen-six- 
teenths  of  an  inch  at  the  dynamo  end  of  the  line,  and  at  the  far  end  of  somewhat 
greater  distance.  The  line  tested  immediately  before  and  after  the  run  showed 
no  change  in  the  insulation  value. 

A  recent  communication  from  America  dealing  with  this  svstem  gives  partic- 
ulars of  underground  mains  with  liquid  insulation  laid  for  the  Hefiler  Electric 
Company,  which  gives  entire  satisfaction,  having  been  in  constant  use  for  nearly 
a  year  in  circuits  using  very  high  £.  M.  F.,  varying  from  2,400  up  to  4,000  volts, 
and  the  remarkable  feature  is  the  fact  that  the  insulation  resistance  is  higher 
to-day  than  when  first  installed.  Repeated  efforts  have  been  made  to  break 
down  the  insulation  by  subjecting  it  to  various  and  unusual  strains,  such  as 
suddenly  breaking  the  circuit  when  the  dynamo  was  running  at  its  greatest  speed, 
and  also  subjecting  lengths  of  the  line  to  a  static  charge  equal  to  140,000  volts. 
Thev  stood  perfectly,  though  this  test  is  sufficient  to  break  tnrough  every  other 
kind  of  insulation,  however  perfect  it  may  appear  by  galvanometrical  tests. 
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h  England  the  Brooks  system  has  been  used  for  a  short  length  in  the  Keswick 
oeatnl  station  system.  Two  single  No.  14  copper  wires,  twice  braided  with  jute 
tod  inclosed  in  an  iron  pipe  ¥dth  liquid,  are  used  for  connecting  the  church  with 
theorerhead  high-tension  wires.  The  Brooks  main  goes  under  the  fi^raveyard 
toob?iate  the  use  of  overhead  mains.  The  wires  have  carried  the  full  pressure 
of  2,000  volts  for  a  period  of  over  fourteen  months. 

They  have  also  been  used  on  low-tension  work  in  a  large  private  installation 
for  Lord  Windsor,  where  500  yards  of  four  strands  of  37-13,  are  worked  two  each  in 
pvallel  as  main  conductors  under  the  grounds  from  the  dynamo  room  to  the 
boQse,  to  entirely  do  away  with  l^e  necessity  of  overhead  wires.  Various  other 
pirate  installations  have  adopted  the  system.  Besides  this  the  system  has  baen 
or  many  years  in  use  on  certain  railways  in  England  for  telegraph  wires  with 
very  marked  success. 

Abroad  Messrs.  Johnson  and  Phillips  have  just  furnished  the  Hongkong  Eleo- 
trie  Light  Ck>mpany  with  2,000  feet  of  the  Brooks  main  for  hi^h-tension  work  in 
connection  with  the  arc  lights  for  public  lighting.  These  mams  are  to  go  under 
tbe  streets  to  work  with  a  pressure  of  2,000  volts.  The  plant  is  now  in  process  of 
o'ection* 

Oar  illustrations  ^ive  the  details  at  quarter  full  size  of  the  junction  box  and 
terminal  box  shown  m  prospective  last  week.  The  cuts  are  reproduced  from  the 
voridng  drawings  and  practically  explain  themselves.  Fig.  7  shows  details  of 
the  junction  box  which  is  laid  under  the  street  level.  The  exits  or  glands  for  the 
eible  are  arranged  so  that  they  can  be  packed  and  can  also  be  plugged  inside  to 
prevent  oil  escaping  if  the  box  is  required  to  be  left  at  anv  part  of  the  progress 
<tf  the  work.  In  laying,  the  cables  are  drawn  through  from  point  to  point  at 
these  boxes,  into  which  the  liquid  insulation  is  afterwards  poured  and  the  lid  se- 
curely fastened  down. 

fig.  8  shows  the  terminal  box,  which  stands  directly  under  the  switchboard  at 
the  generating  or  at  the  receiving  end  of  the  lines.  Glands  are  provided  when 
Inquired  in  the  case  shown  for  two  cables  and  pilot  wires. 

m  this  system  it  is  seen  that  there  is  no  space  left  for  the  accumulation  of  ex- 
piorive  gasses,  or  gasses  inj^uribus  to  the  dielectric,  as  mifi^ht  be  the  case  where 
I  nlid  dielectric  is  used  in  conduits  or  iron  pipes ;  and  Messrs.  Johnson  and 
Phillips  themselves  believe  that  the  onl^  other  system  that  could  compare  on 
the  score  of  efficiency  and  permanency  with  the  Brooks  mains,  is  that  in  whioh 
the  cables  highly  insulated  with  India  rubber  or  gutta-percha  are  drawn  into 
inn  pipes  kept  full  of  water. 

Experience  in  America  for  a  period  of  at  least  ten  years  has  already  demon- 
■tited  that,  in  the  Brooks  telegraphic  and  telephonic  mains,  the  cost  per  wire 
in  a  cable  of  many  conductors  is  less  than  the  cost  per  wire  insulated  with  gutta- 
perclia  or  India  rubber,  even  including  the  additional  charge  of  conduit  pipe 
ttd  boxes,  or  other  device. 

It  has  also  baen  abundantly  proved  at  Charlton  that  mains  for  the  distri- 
t|Qtion  of  electric  light  and  power  will  stand  the  severest  tests  that  are  ever 
^ly  to  be  required  with  even  far  higher  voltages  than  at  present  are  anywhere 
wnploved. 

Probably  one  of  the  largest  fields  of  usefulness  for  the  Brooks  mains  will  be  in 
cwmection  with  the  high-pressure  three-wire  alternate  current  distribution  for 
%htlng,  and  for  alternate  current  motors,  of  which  the  installation  to  transmit 
icveral  hundred  horse  power  a  distance  of  i2i  miles  at  25,000  volts,  now  being 
effected  at  the  Oerlikon  Works,  Zurich,  is  the  first  and  most  noteworthy  exam- 
ple. Examples  of  the  use  of  underdround  transmission  in  towns  where  overhead 
vires  can  not  be  exnployed  will  probablv  not  be  long  in  baing  seen  in  practice. 
The  details  of  the  Brooks  mainis  for  this  system  have  already  been  carefully 
worked  out. 

The  general  scheme  of  the  use  of  the  Brooks  system  for  public  lighting  at 
Hongkong  is  shown  in  Fig.  9,  where  the  overhead  lines  are  seen  coming  to  tall 
posts  bearing  insulators  with  an  arc  lamp  above  the  wires.  In  the  crowded 
itreets,  where  overhead  wires  would  not  be  advisable,  the  high-pressure  wires 
for  the  arc  lamps  in  series,  carrying  2,000  volts,  are  taken  down  and  under  the 
"tieets  in  iron  pipes  filled  with  the  Brooks  liquid  insulation,  are  then  run  along 
^  streets  and  up  a  series  of  lampnpostB — one  of  which  is  shown  in  the  iUustra- 
tion— and  then  up  vertical  pipes  again  to  the  overhead  wires. 

The  details  of  the  junction  box  and  insulator  for  the  top  of  the  posts,  where 
^overhead  and  underground  wires  are  connected,  have  been  carefully  worked 
^  by  Messrs.  Johnson  and  Phillips,  and  are  shown  in  Fig.  10.  The  wires  are 
ptiQad  through  the  box,  and  the  ends  soldered  together  and  insulated,  and  a 
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Borew  cap  fixed  over  them.  The  overhead  line  passes  to  aa  iasulator  speoiaUy 
adapted  for  oil  insulation.  The  underground  maLos  deecend  on  ordinary  pipe, 
and  the  whole  is  filled  up  with  oil  insulation. 
We  now  pass  to  another  and  important  ai)plioation  of  the  Brooks  qrstenu 
The  prominence  that  is  being  given  to  nigh-pressure  three-phase  alternate- 
current  transmission  in  Germany  and  Switzerland  will  make  doubly  interesting 
the  details  of  the  Brooks  mains  which  have  been  worked  out  by  Xessrs.  Johnson 
and  Phillips,  in  conjunction  with  Mr.  Gilbert  Kapp,  for4;he  underground  trans- 
mission of  these  currents,  to  be  used,  it  is  expected,  at  an  average  of  some 
20flOO  volts. 

The  drawings  are  almost  self-explanatory.  The  junction  box,  shown  in  Figs. 
11  and  12,  is  for  the  distribution  m  a  number  of  directions  of  the  three-phase 
current.  Each  pipe  contains  a  three-strand  cable,  the  strands  of  which  on  enter- 
ing the  junction  box  are  separated  and  led  through  glands  to  separate  termioals, 
or  omnious  bars,  to  which  the  other  distributing  cables  can  be  connected.  Pro- 
vision is  made  for  fuses,  if  desired,  between  the  mains  and  branches  within  the 
junction  box.  Now  that  the  enormous  pressures,  at  one  time  considered  beyond 
control,  are  being  handled  without  much  greater  trouble,  save  for  insulmom 
than  the  currents  of  ordinary  voltage,  a  system  such  as  this  of  Mr.  David  Brocdss* 
should  become  more  and  more  valuable  to  electrical  engineers.  More  extensive 
applications  for  it  for  transmission  of  power,  or  for  mstribution  of  light,  will 
doubtless  be  recorded  in  the  near  future. 

THE  BDISON  SYBTISM. 

The  general  features  of  the  Edison  ^stem  have  been  too  widely  published  ta 
need  further  description  at  our  hands.  As  now  developed,  what  is  Imown  ss  the 
<*  three-¥rire  system^'  is  mainly  used  by  the  Eldison  companies.  In  this  system 
thvee  insulated  copper  rods  are  placed  in  an  iron  pi^,  from  which  ^ey  are  insu- 
lated. The  system  is  a  sectional  one,  and  each  tuoQ  is  as  complete  when  it  leaves 
the  factorv  as  a  rail  from  a  rolling  mill.  Like  a  rail,  it  needs  only  to  be  joined 
to  other  similar  units  to  become  a  part  of  a  continuous  line. 

In  the  three- wire  system  of  distribution,  the  conductors,  whether  overhead  or 
underground,  are  divided  into  two  classes,  viz :  feeders  which  run  from  the  dy- 
namos to  center  of  distribution,  and  mains  which  radiate  from  center  of  distribution 
and  loop  the  ends  of  the  feeders  together,  constituting  the  second  class.  AH  taps 
to  supply  customers  with  electric  current  are  taken  from  the  mains.  Eleotno 
tubes  are  accordingly  divided  into  feeders  and  mains.  A  main  electric  tube,  or, 
more  briefly,  a  nuun,  has  three  insulated  copper  conductors  of  equal  sisse.  A 
feeder  electric  tube,  or  feeder,  has  two  principal  conductors  and  one  smaller  con- 
ductor to  serve  as  a  neutral  wire.  A  feeder  also  has  three  insulated  cables  of 
seven  No.  19  B.  W.  G.  wires  each.  These  small  cables  form  independent  circuits 
from  the  station  to  the  point  of  distribution,  and  enable  one  to  read  in  the  station 
the  electrical  pressure  at  the  outside  end  of  the  feeder.  Hence  these  lines  are 
called  pressure  wires. 

The  system  of  numbering  electric  tubes  is  based  on  the  Edison  wire  gauge. 
The  ^ze  of  any  tube  is  the  number  of  thousand  circular  mils  in  its  positive  or 
negative  conductor.  Thus  a  rod  one-half  inch  diameter  has  250,000  circular  mils 
area,  and  a  tube  having  three  such  rqds  would  be  a  No.  250  main. 

Four  sizes  of  pipe  are  used  in  the  standard  Edison  tubes,  and  the  range  of  sizes 
is  given  below.    All  pipe  diameters  are  nominal  inside  diameters: 

80,000  circular  mils  to  120,000  circular  mils  in  li-inch  pipe. 
150,000  circular  mils  to  300,000  circular  mils  in  2-inch  pipe. 
350,000  circular  mils  to  600,000  circular  mils  in  2i-inch  pipe. 
700,000  circular  mils  to  1,000,000  circular  mils  in  3-inch  pipe. 

The  copper  rods  are  all  20  feet  4  inches  lonfir,  and  project  from  each  end  of  fbe 
pipe.  All  li  and  2  inch  pipes  are  out  20  feet  long,  allowing  2  inches  projection 
of  copper;  2i-inch  pipes  are  cut  19  feet  10  inches  long,  giving  3-inch  projection; 
3-incn  pipes  are  cut  l9  feet  9  inches  long,  giving  3i-inch  projection  of  rod.  The 
rods  are  drawn  to  exact  gauge  of  the  finest  and  purest  lake  copper,  and  have 
a  conductivity  in  excess  of  98  per  cent.  The  pipes  are  the  beet  grade  of  lap* 
welded  steam  pipe,  free  from  imperfections  and  of  full  weight. 

Fig*  1  shows  sections  of  standard  sizes  of  mains  and  feeders.  Two  additional 
amaU  mains.  No.  67  and  No.  41,  are  made  in  IHnch  pipe  for  servloe  work  only. 

•Mr.  Brocks  died  ai  FUladttlplUa,  June*  isai. 
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vMng  up  a  tube  ihe  endsol  the  copper  rods  are  first  ohaoifered  and  tiniied 

be  pipe  tnoroughly  cleaned  on  the  inside.    Each  rod  1b  wound  separately 

b  ]»epared  rope,  and  the  three  rods  so  wound  are  made  into  a  tnan^rular 

»  and  wound  with  a  fourth  rope.    This  bundle  of  rods  bound  with  rope  is 

ito  the  pipe,  which  ia afterward  filled  with  insulating  compound.    A  special 

m  insures  an  entire  absence  of  air  bubbles  and  the  endBot  the  pipe  are  closed 

"ubber  plugs.    The  tube  is  now  tested  by  means  of  a  delicate  Thomson  re- 

ig  galvanometer.    The  tube  after  testing  is  painted  to  preserve  the  iron 

nu^  and  is  ready  for  shipment. 

rder  to  complete  the  system  there  is  reauired  a  means  ol  joining  the  end* 

^ocmductors  in  consecutive  tubes,  and  of  protecting  and  insulating  such  a 

irhen  naade. 

.  2  shows  a  joint  between  two  main  tubes  x»rtiaily  completed.    The  side  on 

mtral  joint  is  in  position  ready  to  solder.    The  top  coupling  joint  is  being 

ito  place,  while  the  bottom  coppers  are  untouched. 

fig.  3  is  shown  a  feeder  joint  partially  completed.    In  feeder  tube  joints, 

OSd  copper  rods  forming  the  main  conductors  are  joined^  the  pressure  wires 

■ed  to  in  the  definition  of  a  feeder  are  connected  by  soldering  a  wrapped 

s  and  then  taping  over  the  s^^ce  with  insulating  tape.     The  coupbng 

irhioh  connects  the  rods  is  made  of  pieces  of  fiexible  omLc  with  sockets  ca«t 

ih  end.    These  sockets  are  drilled  to  fit  easily  over  the  rods  which  the  joint 

x>nnect. 

.  4  shows  a  number  of  sizes  of  coupling  joints  in  different  views.    Shorter 

mger  joints  are  made  for  use  in  turning  comers,  and  are  called  elbow  joints. 

108  combinations  of  elbow  joints  for  different  angles  are  given  below.    A 

h  or  service  joint  is  for  use  where  a  tap  is  taken  from  a  main  line  to  supply 

iomer.    They  differ  from  other  joints  in  having  a  socket  on  one  end  only, 

b  round  pin-Uke  projection  or  teat  on  the  other  end  of  the  piece  of  cable. 

eat  fits  into  the  holes  noticed  in  the  sides  of  the  sockets  of  coupling  joints, 

ii. 

.  5  shows  the  branch  joints  and  link  used  on  all  service  connections  up  to 

Deluding  120,000  circular  miles  area. 

ring  described  the  joints  for  straight  lines^  bends,  and  branches,  we  come 

0  &eir  protection  and  insulation.  For  protecting  straight  w<»7k,  an  iron 
made  in  two  halves  and  called  a  coupling  box,  is  used. 

Pig.  6  is  shown  a  ball  clamp,  which  islwlted  around  the  tube,  as  in  Figs.  2 
.  Thesn  clamps  are  split  collars,  and  ^rip  the  tube  firmly.  The  sockets  at 
sad  of  the  coupling  box  form  with  the  btdl  of  the  clamp  a  baU-and*socke  t  joint, 
olamps  are  made  in  three  styles  for  use  with  3,  2i,  and  2  inch  coupling  boxes. 
2i-inch  style  is  made  in  three  sizes  for  use  with  2i,  2,  or  li-inch  pipe^ 
^Inch  style  is  made  in  two  sizes  for  2  and  for  li-inch  pipe.  A  clamp  for  use 
lipe  whose  inside  diameter  is  less  than  that  of  the  largest  tube  used  in  the 
i^  box  is  called  a  reducing  clamp.  Thus  a  li  inch  pipe,  when  used  with  a 
di  coupling  box,  takes  a  2i  by  li-mch  reducing  ball  clamp, 
if-inoh  coupling  box  is  shown  in  Fig.  2.  The  3  and  2  inch  coupling  boxes  do 
iifer,  except  as  to  size.  The  two  halves  of  the  box  are  bolted  together  by 
through  the  flange.    In  the  top  half  is  a  round  hole  closed  by  a  cast-iron 

Through  this  hme  the  box  is  filled  with  hot  insulating  compound,  which 
unds  and  insulates  the  copper  rods,  the  joints,  and  the  tube  ends.  This 
ound  does  not  grow  brittle  on  cooling  or  with  age,  but  remains  plastic  even 
onerature  below  the  freezing  point.  An  elbow  box  2i  inches,  90^,  is  shown 
ujy  inclosing  an  elbow  joint  between  two  main  tubes  in  Fig.  8.  The  65^  and 
bow  boxes  are  similar  in  general  design.  All  elbow  boxes  allow  a  range 
^  on  either  side  of  their  mean  position.  Thus  any  angle  between  37^  and  73P 
be  made  with  a  55^  elbow  box.  The  3-inch  elbows  differ  from  the  2i-inch 
in  being  larger.  AU  elbow  boxes  take  special  clamps  called  cup  clamps. 
)  damps  have  spherical  surfaces  like  ball  clamps,  but  are  designed  to  give  a 
NVninge  of  movement  to  the  ball-and-socket  joint  formed  with  the  elbow 

The  clamps  for  the  3-inch  elbow  boxes  are  similar  to  the  2i-inch  cup  clamp 
ft  in  Fig.  8.  All  boxes,  whether  coupling  or  elbow,  have  a  round  hole  in  the 
alf  through  which  they  are  filled  with  compound.    This  hole  is  closed  by  a 

1  iron  cap,  which  is  locked  securely  in  position  by  turning  it  through  onc- 
er of  a  revolution.  This  cap,  shown  in  Fig.  9,  makes  a  dirt-tight  out  not 
^ht  joint,  and  is  called  a  ventilator  top. 

ring  disposed  of  the  main  line  we  come  to  the  branches  leading  to  the  cus- 
r*8  premises,  or,  as  they  are  commonly  called,  the  services.  These  are  short 
hs  of  tuba  which  tap  the  main  line  by  means  of  a  three-way  box  oailled  a 
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tee  box  (see  Fiffs.  10  and  11].  These  boxes  are  made  in  two  styles,  2-inch  teeand 
2i-inch  tee,  which  differ  from  the  2-inch  coupling  and  the  2i-inch  coupling  onljr  !n 
haying  three  nozzles  instead  of  two.  Owing  to  the  main  portion  of  a  tee  being 
the  duplicate  of  a  coupling  of  the  same  size,  any  2-inch  coupling  or  2i-inchooap- 
liz^  may  be  replaced  W  a  2  or  2i  inch  tee  without  disturbing  the  main  line.  A 
modified  form  of  tee  called  a  Y-box  is  used  where  the  service  makes  an  angle  of 
45^  with  the  main  Une.  A  four-way  or  cross  box,  really  a  double  tee,  admits  of 
two  services  being  taken  from  one  joint. 

Mains  are  so  placed  in  the  ground  that  the  positive  and  negative  conductors 
are  on  one  side  of  a  vertical  plane  through  the  center  line  of  the  tube,  while  the 
neutral  or  balancing  wire  is  on  the  other,  as  shown  in  Fig.  12.  The  side  of  the 
tube  which  the  neutral  is  on  is  called  the  inside,  because  the  main  tube  is  so  placed 
that  the  neutral  copper  is  nearest  to  the  curb  line.  The  feeders  are  laid  sym- 
metrically, with  the  right  hand  copper  as  the  positive  conductor  as  the  tube 
leaves  the  station.  Services  are  never  taken  from  feeder  lines.  A  service  to  the 
side  of  the  main  line  marked  inside,  and  called  an  inside  service,  is  shown  in  Fig. 
10,  while  Fig.  11  shows  a  service  to  the  opposite  side,  called  an  outside  service. 
G^  this  basis  all  services  are  classed  as  eitner  outside  or  inside.  The  same  dis- 
tinction is  made  with  regard  to  bends  in  a  main  tube,  all  bends  in  which  the 
neutral  joint  is  shortened,  or  before  on  the  inside  of  the  curve,  are  inside  elbows, 
while  those  in  which  the  neutral  joint  is  the  longest  of  the  three  joints,  are  called 
outside  elbows. 

In  referring  to  what  constituted  a  feeder  line  it  was  stated  that  it  was  a  line 
from  the  source  of  current  to  some  center  of  distribution  from  which  mains  ra- 
diated. This  requires  that  the  feeder  should  be  split  up  or  branch  out,  or,  what 
is  the  same  thinpf,  that  it  should  be  connected  to  two  or  more  mains.  The  safety 
catch  box  is  designed  to  accomplish  this  object.  Inside  of  a  safety  catch  box  aU 
wires  of  li^e  polarity  are  connected  together,  thus  allowing  the  current  comin^f 
in  on  one  or  more  lines  to  split  up  and  supply  the  remaining  lines  from  which 
customers  obtain  their  current  for  light  or  power.  The  safety  catch  box  serves, 
then,  first,  as  a  center  of  distribution;  second,  as  a  center  of  equalization  of  elec- 
trical pressure  between  the  different  parts  of  the  system. 

It  also  affords  a  ready  means  of  inspecting  and  testing  any  line,  or  of  discon- 
necting a  line  from  the  system  when  work  is  to  be  done  on  it,  such  as  the  con- 
nection of  services,  etc.  It  'may  be  noted  here  that  men  thoroughly  familiar 
with  the  work  do  not  find  it  necessary  to  interrupt  the  current  while  making 
service  connections. 

In  Fig,  13  is  shown  a  perspective  view  of  a  ten-tube  safety  catch  box,  i.  e.,  one 
intended  for  connection  to  ten  or  any  less  number  of  lines  of  tubes.  The  safety 
catch  boxes  are  built  in  three  sizes  for  use  with  four,  six,  and  ten  lines  respec- 
tively. A  four-tube  box  has  four  stubs,  short  lengths  of  pipe,  for  connection  to 
as  many  lines  of  midn  tubes.  A  six-tube  box  has  four  stubs  for  connection  to 
mains  and  two  larger  stubs  for  connection  to  either  feeders  or  mains.  A  ten- 
tube  safety  catch  box  has  eis:ht  stubs  for  connection  to  mains  and  two  connec- 
tions to  either  feeders  or  mains.  The  top  of  the  box  is  closed  by  two  covers,  the 
lower  of  which  is  bolted  down  upon  a  rubber  gasket,  making  a  water-tight 
joint.  The  upper  or  top  cover,  shown  in  position  in  Fig.  13,  is  heavily  ribbed 
and  takes  the  jar  and  pound  of  traffic.  The  engraving,  fHg.  14,  gives  an  idea  of 
the  general  arrangement.  The  lower  half  of  the  jacket  has  nozzles  cast  on  it 
into  which  the  short  pieces  of  pipe  forming  the  stubs  are  screwed.  The  pipe 
used  for  stubs  to  which  the  mains  are  to  be  connected  is  2i  inches  inside  diam- 
eter, and  all  the  regular  2i-inch  fittings  can  be  used  with  it.  The  feeder  stubs 
are  of  3i-inch  pipe,  and  take  a  special  clamp  which  fits  the  elbow,  and  is  screwed 
and  not  clamped  onto  the  stub.  The  cables  in  the  stubs  run  to  terminals,  which 
Bi*e  connected  by  safety  fuses  to  copperings  having  terminals  opposite  to  all  cable 
terminals  of  like  polarity.  The  positive  and  negative  cables  in  the  feeder  stubs 
are  of  double  the  size  of  the  neutral  cable,  because  the  neutral  wire  is  always 
smaller  than  the  positive  or  negative  copper,  usually  only  one-third  the  size  of 
the  positive  or  negative  conductor. 

Fig.  15  illustrates  the  convenience  of  splitting  the  neutral  conductor  in  main 
stubs.  The  left-hand  figure  shows  a  mam  with  the  neutral  on  the  lefthand  fac- 
ing the  safety-catch  box,  while  the  other  sketch  shows  a  right-handed  neutral 
connected  to  a  similar  main  stub.  The  top  cable  in  a  main  stub  is  always  con- 
nected to  the  positive  pole  of  the  feeder  through  the  terminals  inside  the  box* 
Fig.  16  shows  a  feeder  jointed  to  a  feeder  stub  of  a  safety-catch  box.  The  sockets 
l^  which  a  cable  in  a  stub  is  connected  to  a  rod  in  a  tube,  as  shown  in  Figs.  1^ 
and  16,  are  called  cable  sockets.    Ahardrubber  board,  secured  on  top  of  the  ring> 
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aid  shown  in  Fig.  14,  carries  the  terminals  needed  for  the  small  cables  running 
IB  the  feeders  and  oalled  pressure  wires.  In  this  way  the  electrical  pressure  at 
the  box  can  be  transmitted  through  these  small  cables  to  the  station,  and  there 
Beasured  by  a  suitable  voltmeter,  enabling  the  attendant  to  maintain  the  right 
praamire  under  varying  loads. 

The  system  may  seem  burdened  with  details,  but  when  the  consideration  comes 
k  that  the  system  takes  the  current  from  the  dynamos  and  delivers  it  to  the 
eostomer,  that  a  tube  is  equivalent  to  3  ducts  in  a  conduit  and  3  insulated  cables, 
ind  that  the  system  has  a  flexibility  far  ahead  of  any  underground  method  of 
either  gas  or  water  distribution,  we  see  that  it  is,  when  compared  to  its  work, 
exoeedmgly  simple. 


ET7ROPBAN  UNDBRaROUND  BLBCTRIC  CIRCUITS. 

GENERAL  REMARKS. 

The  following  descriptions  of  electric  conduits,  with  appended  illustrations, 
are  taken  from  a  series  of  publications  in  the  electrical  journals.  They  repre- 
^t  the  best  English  practice  at  this  date,  and  are  in  use  not  only  in  London  but 
to  quite  an  extent  in  Berlin  and  Paris.  In  the  main,  as  will  be  noted,  they  are 
efUie  solid  conduit  type  which,  once  constructed,  are  inaccessible  without  cut- 
ting up  the  streets.  Obviously  the  reason  for  this  practice  is  the  same  as  leads 
toUie  same  practice  in  the  Edison  system,  and  which,  at  a  greater  expense,  is 
provided  for  m  the  Johnston  system,  viz,  adaption  to  house-to-house  distribution 
a  electric-lighting  systems. 

THE  CROMPTON  SYSTEM. 

The  system  of  underground  mains  used  by  Messrs.  Crompton  &  Co.,  Limited, 
is  that  of  biure  strips  of  solid  copper  stretched  upon  glass  insulators  in  an  under- 
ground culvert,  and  strained  in  air  from  point  to  point  by  means  of  specially  con- 
structed apparatus.  The  Crompton  system  is  in  use  for  the  low-pressure  distrl- 
fetion  of  electricity  for  direct  currents,  with  or  without  the  use  of  accumulators, 
ud  is  principally  used  upon  the  three- wire  system  of  mains,  though  it  is  also 
applicable  where  desired  for  ordinary  parallel  distribution.  The  svstem  has 
wQ  m  successful  operation  for  about  four  years,  and  besides  the  original  cen- 
^  station  at  Kensington  and  Knightsbridge,  where  it  was  first  developed,  and 
vbere  over  12  miles  of  mains  are  now  laid,  it  is  in  use  or  is  being  laid  for  the 
Sotting  Hill  Light  Ck)mpanv,  the  Westminster  Electric  Company,  at  Northamp- 
^,  at  Birmingham,  and  also  in  France.  Nearly  IDO  miles  of  mains  in  all  are 
oov  in  use  or  are  being  laid. 

In  principle  the  svstem  may  be  considered  as  a  return  to  the  ordinary  methods 
«rf  running  telegraph  wires,  but  applied  to  heavy  copper  mains,  and  underground. 
^(^  for  electric  light  were  originally  heavily  insulated,  afterward  cased  in 
^,  then  passed  through  protecting  iron  pipes,  and  finally  run  in  conduits  or 
^olTerta.  To  make  these  culverts  such  that  bare  conductors  of  sufficient  thick- 
|iM  could  be  strained  in  air — which,  after  all,  is  the  best  as  well  as  the  cheapest 
"JWilator — thus  doing  away  with  costly  insulation,  has  been  the  aim  in  the  Cromp- 
^  system,  and,  in  point  of  fact,  this  system  is  one  of  the  earliest  attempts  at  a 
Pnctical  solution  of  the  question  of  underground  distribution  on  a  large  scale, 
^d  its  success  has  given  a  great  impetus  to  the  planning  of  central  distributing 
systems. 

The  development  of  the  Crompton  system  of  electric  mains  has  been,  roughly 
^king,  through  the  following  stages:  First,  a  solid  square  bar  was  carried 
'n^n  a  wheel  insulator  fastened  sideways  in  a  culvert,  changed  afterwards  to  an 
Upright  cup  insulator  having  a  slot  in  its  head,  carrying  first  a  bar,  then  modi- 
M  to  a  bundle  of  wires,  and  again  modified  to  a  set  of  strips  placed  sideways  on 
jheir  edges.  The  alteration  of  the  position  of  the  strips,  placed  next  on  the  flat, 
'*ouffht  the  method  to  one  much  as  now  in  use,  its  later  development  being 
•^wy  in  the  mechanical  form  and  the  practical  method  of  placing  the  insulators, 
■Bd  in  the  system  of  straining.  At  first  this  wtraining  was  broufrht  about  by  the 
[He  of  a  right-and-lef trhanded  screw  on  the  solid  copper  bars,  ivhich  drew  the 
leo^ths  together;  the  alteration  was  soon  made  of  having  each  length  strained 
^^pirately,  and  connected  together  by  a  by-pass  of  solid  copper     As  at  present 
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used,  each  length  of  copper  strip  is  separately  strained,  and  the  overlapping  ends 
are  then  tightlv  screwed  together  h^  a  screw-connecting  piece,  the  strain  oeing 
taken  by  specially  constructed  straining-pieces  in  the  manner  hereafter  described. 

The  mains  on  the  Crompton  system  are  made  to  three  standard  sizes.  They 
represent  (1)  the  usual  three- wire  distributinpf  main;  (2)  the  distributing  mun 
with  one  pair  of  feeders,  and  (3),  the  distributing  main  with  two  pair  of  feeders. 
It  is  seldom  that  other  sizes  than  these  are  necessary;  if  such  cases  arise,  two 
separate  culverts  would  be  run  for  the  distance  required. 

The  principle  of  the  three-wire  system  of  distribution  is  now  sufficiently  well 
known.  With  a  total  pressure  of,  say,  210  volts  between  the  outside  wires,  the 
pressure  between  the  inner  and  either  of  the  outer  wires  is  105  volts. 

The  wires  to  the  houses  are  connected  alternately  in  such  a  manner  that  the 
number  of  lamps  on  one  side  balances  that  on  the  other,  so  that  no  current  (or 
only  the  slight  difference  between  the  two  halves)  is  flowing  through  the  center 
wire.    To  keep  the  pressure  the  same  over  all  parts  of  the  circuit,  feeder  mains 

foing  to  certain  determined  points  where  the  demand  is  heaviest,  are  connected 
irect  from  the  source  of  supply,  and  thus  the  potential  is  kept  constant. 

In  laying  out  a  system  of  mains  the  position  of  the  generating  station  is  taken 
as  centrally  as  possible.  The  streets  are  laid  out  with  mains  in  the  simplest  and 
most  direct  manner,  and  feeder  points  are  then  determined  upon  at  various  points 
upon  the  plan.  In  the  streets  where  no  feeders  are  requirea  a  culvert  for  three 
wires  only  is  laid,  but  where  one  pair  of  feeders  go  alongside  the  mains,  a  culvert 
for  five  wires  (the  three  wires  and  one  pair  of  feeders)  is  necessary.  Near  the 
station  where  feeders  in  two  directions  are  required,  culverts  for  seven  wires 
(three  wires  and  two  pairs  of  feeders)  are  laid,  and  so  for  other  parts  of  the  cir- 
cuit. These  three  sizes  are  shown  in  the  illustrations.  The  sizes  inside  are  re- 
spectively 1  foot  3  inches,  1  foot  8  inches,  and  2  feet  wide. 

The  trenches  for  the  culverts  are  made,  wherever  possible,  under  the  pave- 
ment, and  the  usual  iype  of  boxes  are  made  for  this  situation.  Occasionally, 
however,  it  is  necessary  to  lay  the  mains  in  the  roadway  for  some  length,  or  to 
cross  the  road  from  one  side  to  the  other,  and  the  culverts  and  boxes  are  then 
made  extremely  strong  to  withstand  the  ordinary  traffic  or  even  the  passage  of 
a  steam  roller. 

The  size  of  the  trench  in  the  ordinary  main  on  the  Crompton  system  is  2  feet 
5  inches  wide,  and  for  the  largest  culvert  3  feet  2  inches  wide  by  1  foot  9i  inches 
deep. 

The  first  process, when  actual  laying  is  begun,  is  the  digging  of  the  trenches 
and  the  construction  of  the  culverts.  These  are  laid  in  concrete,  of  the  required 
width  of  opening,  with  the  walls  biased  outward  at  the  base  for  strength;  first 
the  floor  is  laid  in  concrete,  and  then  the  walls  of  the  culvert,  which  are  kept  up 
by  rough  boarding  till  firmly  set. 

The  second  part  of  the  work  is  the  construction  of  insulator  boxes.  At  every 
alternate  house  along  the  road — roughly,  at  the  distance  of  every  15  yards — ar- 
rangements for  an  insulator  box  are  made.  This  box  serves  botn  for  allowing 
inspection  of  the  insulator  and  as  a  junction  box  for  either  of  the  houses.  An  oak 
bulk,  4  by  3  inches,  for  supporting  the  insulators,  is  embedded  in  the  concrete, 
each  balk  having  round  holes  drilled  in  its  center  for  the  after  reception  of  the 
insulator.    These  insulator  balks  are  marked  with  the  letters  I B  on  the  figures. 

Thick  York  fiagstones  are  now  placed  along  over  the  culverts,  and  the  surface 
is  filled  in  and  rammed  down  and  the  pavement  replaced.  At  the  places  for  in- 
sulators a  metal  frame  is  bedded  in  the  concrete.  Each  of  these  frames  has  a 
properly  fitting  lid  or  box  cover,  B  C,  and  these  box  covers  are  previously  filled 
in  level  with  concrete,  so  as  practically  to  form  one  continuation  of  the  pavement 
itself. 

At  certain  distances  along — from  20  yards  up  so  100  yards  if  the  road  is  straight^ 
provision  is  made  for  straining  boxes.  Two  balks  of  oak  are  firmly  bedded  in 
concrete,  one  above  the  other,  and  from  the  fixed  parts  take  the  strain  of  the 
copper  strips.  The  size  of  the  balks  is  4  inches  for  ordinary  mains,  4  by  5 
inches  for  mains  with  one  pair  of  feeders,  4  by  6  inches  for  mains  with  two  pairs 
of  feeders.  These  straining  balks  are  marked  S  B  in  the  illustrations.  After 
they  are  laid  the  spaces  above  are  covered  in  with  vast  metal  boxes  and  covers 
of  the  same  type  as  the  others. 

When  the  culverts  are  finished,  the  next  process  is  the  actual  drawing  in  of 
the  mains.  These  come  in  copper  strips  1  inch  wide  by  one-fourth  of  an  inch 
thick,  just  as  rolled  from  the  mill.  They  are  uncoiled  and  stamped  out  straight 
on  the  ground  by  the  workmen's  feet,  and  the  length  between  the  straining  boxes 
ifi  measured  and  cut  off.    In  the  first  place  a  cord  is  passed  through  the  culvert, 
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lod  usually  for  this  an  ingenioiis  and  simple  method  is  adopted.  At  the  Kensing* 
too  station  may  be  seen  a  ourly  haired  black  dog,  a  permanent  official  of  the 
forks.  The  dog,  with  a  oord  attached  to  his  collar,  is  put  into  the  culvert  and 
the  top  is  closed  in.  The  men  then  go  to  the  next  box  and  call  the  dog,  who 
ereepa  along,  drawing  the  cord,  and  so  on  to  the  end.  The  cord  is  that  attached 
to  a  chain,  and  the  chain  in  its  turn  to  the  copper  strip  which  is  then  drawn  in 
by  the  men. 

At  each  insulator  box  the  glass  insulators  are  now  pressed  into  the  holes  (li 
inch  in  diameter)  in  the  timber  balk.  These  insulutors,  I,  are  of  the  form  shown 
in  the  illustration,  with  five  deet)  rings  to  give  a  long  length  of  insulating  sur- 
face, and  thus  to  g^ard  against  leakage  by  moisture  creeping.  The  insulation 
is  still  further  increased  by  each  insulator  being  previously  dipped  in  hot  copal 
Tvnish.  The  head  of  each  insulator  is  slotted  out  of  a  width  to  receive  the 
copper  strip.  As  each  strip  is  drawn  past,  a  man  stands  at  each  insulator  box 
ilong  the  route  and  lifts  tne  strip  into  its  position  upon  the  insulator.  The 
three  or  more  strips  are  thus  successively  drawn  in. 

The  ooxjper  strips  having  been  passed  into  the  culvert  are  yet  lying  along  the 
bottom.  They  have  now  to  be  stretched  sufficiently  taut  to  be  everywhere  in  air, 
except  where  the v  touch  at  the  insulating  supports.  A  sag  of  about  2^  inches  in 
the  mains  is  usually  allowed  between  the  insulators. 

The  straining  pieces  S  each  consist  of  a  bridge  or  arch  made  of  gun  metal,  of 
the  shape  shown  in  the  illustrations,  and  carefully  designed  to  afford  the  req- 
uisite stability,  both  for  resistance  to  the  strain  of  the  copper  mains,  and  for 
holding  these  latter  absolutely  fixed,  while  at  the  same  time  ootaining  the  highest 
possible  insulation.  The  insulation  is  assured  by  the  use  of  glass  insulators  with 
deep  grooves,  similar  to  those  already  mentioned,  but  more  solid  and  squat  to 
tithstand  the  strain. 

In  placing  them  into  position,  a  ring  or  pad  of  solid  India  rubber,  R,  is  first 
placed  against  the  straming  balk ;  upon  these  are  placed  the  glass  insulators, 
1. 1,  and  then  a  second  pad  of  solid  India  rubber  is  placed  over  each  insulator, 
vhich  are  thus  evenly  bedded  and  enabled  to  withstand  the  heavy  end  strain 
without  the  edges  chipping  off.  The  gun  metal  bridge  straining  pieces  S  are 
t^en  placed  in  position,  and  the  copper  main  Cu  is  passed  through  the  slot  in 
the  center.  It  should  be  noticed  that  this  slot  is  made  with  the  lower  side  sloped, 
Of  wedged-shaped.  A  loose  piece  inside  the  slot  screws  down  tightly  upon  the 
copper  main,  which  is  thus  slightly  bent,  and  becomes  firmly  fixed  or  wedged  in 
position,  so  that  by  this  simple  means  the  more  the  strain  on  the  main  the  tighter 
itisgripped.  The  pinching  screws  are  made  of  aluminum  bronze  or  Delta  metal, 
or  in  dry  situations  of  steel. 

The  straining  is  accomplished  in  various  ways.  The  most  scientific  and  cer- 
t»m  is  that  often  used,  of  a  hydraulic  jack,  made  to  form  a  lever  to  draw  the 
ffliins  tight  up.  Placed  in  position  at  the  side  of  the  trench,  bedded  against  the 
wncrete  edge,  a  few  strokes  of  the  hydraulic  handle  tightens  up  the  main,  and 
the  pinching  screws  are  then  screwed  tightly  down  upon  the  wedge-piece  W. 
The  straining  for  shorter  lengths  is  also  often  done  by  the  simple  means  of  ropes 
wd  pulleys,  or  by  a  crowbar  strained  against  a  balk,  or  sometimes  by  a  right 
ud  left  handed  screw.  The  means  employed  are  mainly  dependent  upon  the 
length  of  the  strip,  and  thus  upon  the  necessity  for  greater  or  less  force. 

When  the  copper  strips  are  properly  tightened  from  straining-box  to  strain- 
ing-box the  ends  are  overlapped  and  tightly  connected  together  by  a  g^ip  box  or 
oonnecting-box  C,  which  simply  m-esses  the  ends  of  the  flat  strips  firmly  together 
^  means  of  pinching  screws.  These  grip  boxes  are  large  enough  to  hold  four 
strips,  but  can  be  made  to  hold  six  strips  if  necessary. 

The  culverts,  when  going  under  roadways,  have  to  be  made  of  extra  strength 
to  carry  Ae  heaviest  traffic  without  fear  of  the  covers  breaking  or  the  side  walls 
crushing  in.  Certain  regulations  have  been  issued  by  the  London  county  coun- 
cil, and  the  designs  of  culverts  and  covers  given  are  constructed  fully  to  comply 
^ith  these  requirements.  The  trenches  in  these  cases  are  about  4  feet  deep.  The 
illustrations  show  cross  sections  ahd  longitudinal  sections  of  a  2-foot  culvert  under 
roadway.  The  smaller  culverts  are  of  similar  construction,  the  only  difference 
hein^  In  the  width.  The  culverts  have  a  solid  cement  bottom  and  the  walls  are 
d  9-uich  brickwork  set  in  cement  and  with  an  inside  coating  of  cement,  to  pre- 
^i  any  percolation  of  moisture.  They  are  also  sometimes  constructed  entirely 
^i^ cement,  9  inches  thick.  Two  methods  of  covering  the  culverts  are  adopted, 
*»ording  to  judgment.  They  are  either  covered  in  with  two  thicknesses  of  2i- 
i*h  York  stones,  or,  in  some  cases,  with  cast-iron  covers  having  ribs  on  the  upper 
i^^irfaoe  and  filled  in  with  concrete.    Both  these  methods  are  shown  in  the  iluis- 
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trations,  Fig.  t  being  a  longitudinal  section  of  a  culvert,  half  of  which  is  covered 
with  thick  York  stones  and  the  other  half,  indicating  the  culvert,  is  covered  with 
ribbed  iron  plates  and  concrete.  Fig.  16  is  a  reproduction  from  a  photograph  of 
the  work  of  trenching. 

The  covers  to  the  &xes  under  the  roadway  have,  of  course,  to  be  adapted  to 
the  nature  of  the  rest  of  the  roadway  surface.  Both  the  insulating  and  straining 
boxes  are  dealt  with  in  the  same  way.  The  covers  are  made  of  a  cast-iron  frame, 
hollow  on  the  upper  side,  fitting  into  the  boxes,  and  easily  removable  for  inspec- 
tion. The  hollows  in  the  upper  surface  are  filled  in  with  concrete,  cement,  as- 
phalte,  or  other  material  to  match  both  the  color  and  the  rate  of  wear  of  the  ma- 
terial of  which  the  roadway  itself  is  constructed.  The  joints  of  these  covers  are 
made  water-tight,  and  at  the  same  time  noiseless,  so  as  not  to  vibrate  under  the 
traffic,  by  inserting  a  serving  of  tarred  rope  in  the  framework  of  the  box  before 
the  cover  is  put  on.  Where  wood  pavement  is  in  use  the  cover  is  made  with 
ribbed  openings  of  the  necessary  size  to  match  the  rest  of  the  pavement,  and  hard- 
wood blocks  are  cemented ,  as  shown  in  the  illustration ,  Fig.  9.  The  arrangements 
for  connecting  a  culvert  under  a  roadway  with  that  under  the  pavement  are  seen 
in  Fig.  8. 

It  sometimes  happens  that  the  space  under  the  footway  is  so  small  that  culverts 
can  not  be  built.  In  such  cases  heavily  insulated  cables,  drawn  into  pipes,  are 
used  for  the  distance  required,  each  cable  having  its  own  separate  pipe.  The 
ends  of  these  pipes  are  brought  into  insulator  or  straining  boxes  (Fig.  17)  of  the 
same  form  as  those  used  for  the  culverts,  and  the  cable  is  screwed  tightly  to  the 
copper  strips  in  the  manner  shown.  Similar  arrangements  are  adopted  for  con- 
necting the  house  mains  to  the  three-wire  mains.  They  are  led  to  the  nearest 
insulating  box,  and  are  connected  respectivelv  to  the  inner  main  and  one  of  the 
outer  mams.  If  it  is  ever  necessary  to  alter  tne  balance  of  the  current  in  the  two 
halves  of  the  three-wire  mains,  it  is  a  matter  of  a  few  minutes'  work  to  lift  the 
cover,  imscrew  one  end  of  the  house  main,  and  screw  it  upon  the  opposite  outer- 
main  strip. 

THE  WESTMINSTER  SYSTEM.* 

The  general  idea  of  the  Westminster  mains  (shown  in  Fig.  1)  is  that  of  a  small  un- 
derground culvert  formed  of  concrete,  in  which  numerous  earthenware  insulators 
are  imbedded  at  very  short  intervals  to  carry  bare  copper  strips.  Tbe  insulators 
have  slots  to  receive  these  copper  strips,  which  are  drawn  in  after  construction 
hy  means  of  a  little  trolley  runnings  along  inside  the  culvert,  the  copper  strips 
simply  lying  upon  the  insulators  without  straining.  Nothing  much  simpler  could 
be  devised,  although  the  plan  is  evidently  the  final  outcome  of  much  thou^^ht 
and  a  considerable  number  of  trials.  The  system  is  not  patented,  simply  being 
what  may  be  termed  a  direct  and  common-sense  solution  of  the  problem.  A  good 
many  miles  of  this  culvert  is  already  laid  in  conjunction  with  tne  company's  cen- 
tral stations. 

The  Westminster  system  is  not  unlike  the  Crompton  conduit  (which  has  been 
employed  in  a  part  of  the  district  in  which  Messrs.  Crompton  have  been  con- 
tractors for  main-laying),  but  the  culvert  devised  by  Prof.  Kennedy  is  shallower, 
and  the  arrangements  are  all  simplified  by  reason  that  the  copper  strips  are  not 
strained. 

The  usual  size  of  the  culvert  for  the  three-wire  system  is  7i  inches  deep  only, 
by  15  inches  wide.  After  the  trench  is  dug  the  concrete  is  shai)ed  by  means  of 
wood  templates  to  the  section  shown,  tapered  slightly  outwards  at  the  bottom  for 
strength.  The  culvert  is  made  several  inches  wider  at  the  top  than  the  bottom, 
leaving  considerable  ledge  on  both  sides  of,  extending  the  whole  length  of  the 
main,  as  shown  in  the  figures.  This  ledge  nerves  as  a  kind  of  rail  for  the  drawing- 
in  trolley  (see  Fig.  2),  which  is  an  integral  part  of  the  Westminster  system. 

During  the  time  that  the  concrete  is  still  soft,  hollow  earthwork  insulators, 
of  the  shape  shown  in  detail  in  Fig.  4,  are  imbedded  in  the  floor  of  the  culvert. 
These  insulators  are  molded  with  slots  for  the  reception  of  the  copper  stripe,  and 
with  projecting  ridges  to  prevent  the  creeping  in  of  moisture.  They  are  placed 
at  the  distance  of  about  6  feet  apart.  This  distance  allows  the  copper  strip  to  lie 
in  the  slots  with  a  quite  negligible  bending  or  undulation.  A  spacing  of  8  feet 
was  first  tried,  but  was  found  slightly  too  much. 

In  all  cases  possible,  the  copper  mains  are  laid  at  the  time  the  culvert  is  made 
and  before  the  covers  are  put  on,  as  this  saves  the  trouble  of  drawing  in.  But 
only  sufficient  copper  for  the  immediate  needs  has  been  so  laid,  the  remainder 

*  This  system  is  In  very  successful  operation  In  London,  and  a  tilmUar  metlkod  is  employed  in 
Berlin,  Qermany,  and  recently  In  Paris. 
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bein^  afterwards  added  as  the  demand  increases.  The  mains  themselves  are 
»lid  copper  strips,  1  inch  wide  by  one-quarter  of  an  inch  thick,  98  percent  con- 
dactivity  copper.  The  oopx)er  comes  coiled  in  bundles,  and  a  special  tool  has 
been  devisea  by  Prof.  Kennedy  for  quickly  and  easily  straightening  it,  for  as  the 
strip  in  this  system  lies  without  straining  on  the  insulators,  it  is,  of  course,  neo 
eflBsry  that  it  should  be  practically  without  bend^  The  tool  used  is  shown  in  de- 
t«il  in  Fig.  5.  It  is  a  lever  handle  moving  on  a  bolt  which  can  be  fixed  in  any 
Stable  place;  near  its  lower  end  it  carries  two  cams,  with  milled  edges,  some- 
vhat  loosely  pivoted  on  strong  pivots.  In  between  the  jaws  formed  by  these 
cams  the  copper  strip  is  seized,  and  by  a  motion  of  the  lever  is  forcibly  stretched, 
stnightenea  out,  and  given  a  light  permanent  set. 

The  details  of  construction  of  the  trolley  used  for  drawing  in  all  strips,  except 
such  as  may  be  laid  in  place  before  the  culvert  is  closed  in,  are  fully  seen  in  Figs. 
6  and  7.  A  wrought-iron  plate,  suitably  grooved  and  drilled  with  holes,  and  bent 
m  to  form  a  carriage,  is  mounted  upon  four  hard-wood  rollers,  two  each  side. 
like  wrought-iron  carriage  has  (for  a  three-way  culvert)  grooves  for  three  strips; 
the  strips  are  clamped  down  by  a  cover-plate  and  tightly  held  b^  pointed  studs. 
Usually  only  one  strip  is  drawn  in  at  a  time.  The  strip  to  be  laid  is  attached  to 
the  groove  on  the  trollev  corresponding  to  the  position  desired,  and  the  rope, 
which  has  been  previously  passed  through,  is  fastened  to  the  hole  in  the  trolley 
opposite  the  copper  strip,  and  the  whole  is  hauled  through  from  the  further  draw- 
ittg-in  box,  the  strip  simply  dropping  into  its  place  as  the  trolley  passes.  The 
trolley  has  been  found  to  act  admirably. 

The  Westminster  Companv  is  at  present  suppljring  all  its  36,0P0  lights  on  a 
single  two-wire  system,  but  all  arrangements  are  being  made  to  changeover  to  the 
three-wire  system  during  August  and  September.  The  system  actually  to  be 
used  is  rather  a  double  two-wire  than  a  three- wire  system,  for  Prof .  Kennedy 
has  80  arranged  that  by  balancing  large  blocks  of  buildings,  or  sides  of  streets, 
against  each  other,  it  is  seldom  necessary  actually  to  lay  three  lines  of  strips 
side  bf  side  in  one  distribution  culvert. 

An  mteresting  and  important  point  is  that  of  insulation,  and  in  this  respect,  in 
^ite  of  the  number  of  the  insulator  contacts,  exceedingly  good  results  are  found. 
Kven  when  tested  on  very  wet  days,  in  order  to  get  the  least  favorable  results 
possible,  the  result  of  the  test  of  the  mains  themselves  has  been,  with  rare  ex- 
oeptions,  '^  infinity,'*  which,  in  this  case,  means  that  the  insulation  of  the  section 
tested  is  over  14  megohms.  The  large  number  of  insulators  has  in  no  case  as 
jet  been  foimd  to  have  any  effect  in  diminishing  the  insulation,  nor  has  any  trace 
been  discovered  of  a  tendency  of  water  to  form  a  film  on  the  insulators,  and  so 
caoee  leakage.  The  maximum  leakage  in  current  which  can  be  got  to  earth  is 
pot  generally  more  than  will  light  one  or  sometimes  two  l&<»ndle  power  Uunps 
in  parallel.  This,  it  must  be  remembered,  is  including  all  house  leakages  and 
Elects  from  16,000  or  20,000  lamps  (8-candle  power)  in  each  district. 

THE  CALLENDER- WEBBER  SYSTEM. 

Two  systems  of  underground  mains  for  electric-light  distribution  are  carried 
Ottt  by  Callender'S  Bitumen  Telegraph  and  Waterproof  Company,  Limited,  of 
Leadenhall  street,  London.  These  two  systems  are  known  respectively  as  the 
C^Ulendar- Webber  system  and  the  Callender  solid  system.  In  both  of  these, 
bi^hly  insulated  copper  cables  are  used,  laid  underground  in  trenches  and  pro- 
tected by  bitumen.  The  method  of  using  the  bitumen  constitutes  the  difference 
between  the  systems. 

In  the  Callender- Webber  system  the  bitumen  is  molded  into  solid  casings 
having  holes  throughout  the  length,  and  through  these  the  insulated  cables  are 
drawn  in.  This  gives  facilities  for  the  removal  of  cables  and  the  substitution,  if 
Dftoessary,  of  others,  and  for  the  provision  of  spare  space  to  be  occupied  by  other 
cables  as  the  demand  increases,  without  the  necessity  for  again  dip g^ing  up  the 
ctreets. 

In  the  Callender  solid  system  the  insulated  cables  are  laid  in  an  iron  trough 
ud  the  whole  filled  in  solid  with  metal  bitumen,  the  cables  being  held  practi- 
c>>Ily  immovable  when  once  laid. 

The  decision  as  to  which  of  these  two  systems  is  the  most  suitable  depends  largely 
^K)n  conditions  of  cost  and  of  locality.  The  solid  system  will  in  most  cases  be  the 
cheaper,  if  the  cable  is  for  a  certain  stipulated  transmission  of  current  which  will 
BeTer  be  exceeded,  or  if  the  demand  lor  current  is  known  or  can  be  estimated 
^k»elyf  so  that  necessity  for  alteration  or  addition  is  not  likely  to  occur. 

The  general  arrangement  is  well  shown  in  the  descriptive  section  and  plan, 
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Figs.  1  and  2,  of  the  roadway,  showing  six  feeding  mains,  laid  under  the 
among  a  bewildering  array  (not  at  all  uncommon  in  towns)  of  gas  and  watei 
and  main  sewers;  with  a  distributing  main  on  the  three-wire  system  laid 
the  footpath,  feeder  boxes  and  service  boxes  being  constructed  flush  wi 
pavement. 

The  appearance  of  the  bitumen  casing  is  clearly  indicated  in  Fig.  3.    It  ii 
in  6-foot  lengths  of  blocks  of  bitumen  concrete,  pierced  in  the  manufacture  b 
rying  number  of  holes  or  ways.    The  standara  sizes  of  these  cable  cases  are 
in  Fig.  4,  and  are  for  two,  three,  four,  or  six  ways,  of  either  li,  If,  or  3 
diameter. 

The  bitumen  concrete  is  composed  of  natural  bitumen  (one  of  the  most  d 
materials  known)  mixed  with  sand  and  wood  fiber,  specially  treated.  1 
suiting  material  is  tough  and  strong  with  great  power  of  resistance  to  cm 
breaking,  and  tensile  strains.  It  is  impervious  to  water,  is  not  affected 
or  acids  found  in  the  ground,  and  is  a  nonconductor  of  electricity.  It  do 
expand  or  contract,  and  is  capable  of  withstanding,  when  imbedded  in  the  g 
the  weights  of  heavy  traffic.  It  can  be  made  to  any  shape,  and  the  cases  < 
bent  up  or  down  or  to  curve  to  the  right  or  left  on  the  job  in  the  work  of  1 
and  the  process  of  laying  is  comparatively  simple.  When  laid,  each  ws 
closed  passage,  completely  separated  from  all  the  other  ways  and  from  ea 
an  insulating  wall  of  bitumen,  and  the  cables  are  therefore  subject  to  nc 
vorable  conditions  from  contact  with  each  other  or  from  deleterious  or  cond 
substances. 

When  constructing  the  conduit  it  is  easy  to  la^  the  casing  with  a  largei 
ber  of  holes  than  is  necessary  for  present  requirements,  the  additional 
being  easily  drawn  in  as  the  demand  on  the  network  increases  without  O] 
the  roadways  or  disturbing  the  traffic. 

The  following  table  gives  the  stock  sizes,  with  the  size  of  cable  taken: 


Sizes  of  CaUeTider-  Webber  casings. 


Size. 


Way. 
2 
3 

4 
6 


li-lnch 
ways,  tak- 
ing up  to 
U  cable. 


Inches. 
4i  by  2| 
62  by  8 
4}  by  4 
43  by  tt ; 


l}-tncli 
ways,  tak- 
ing up  to 
\l  or  f  £. 


Inches. 
3iby6 
3}  by  8i 
6   by  6 
6   by  9 


2i-incli 
ways,  tak- 
ing up  to 
H  cable. 


Inches. 
4  by  6: 
4  by  9 
6|  by  (^ 
7  by  9 


S-lnch  ways, 

takes  over 

i  incli  seo- 

tion  area, 

insulated. 


Inches. 
5  by  6 
5  by  IS 
9  by  9 
9  by  18 


In  laying  mains  underground,  whatever  the  system,  it  is  advisable  to 
them  as  near  to  the  houses  as  the  cellars  will  admit,  and  as  far  as  possit 
trenches  are  made  under  the  footpath.  When  the  pavement  is  of  a  costly  i 
and  the  roadway  is  of  macadam,  it  is  better  to  run  the  trenches  along  the 
but  usually  the  pathway,  if  not  already  occupied  by  telegraph  mains  or 
cellars,  is  best  and  cheapest. 

Under  paved  footpaths  the  depths  at  which  the  mains  are  nm  need  o 
sufficient  to  be  just  below  the  higher  gas  and  water  service  pipes,  the  co 
foundations  of  asphalt,  or  the  flagstones  of  the  pavement.  In  practice,  the  I 
of  ttie  trench  is  usually  12  to  18  inches  below  the  pavement  level,  but  in 
where  space  is  limited  the  casings  can  be  run  with  perfect  safety  in  3  or  4 
of  depth.  This  adaptability  of  the  system  for  limited  space,  combined  w 
high  mechanical  and  electrical  protection  and  its  power  of  curving  up,  or 
or  to  one  side,  make  it  extremely  convenient  in  many  places  where  mon 
systems  would  bo  inapplicable. 

In  the  roadway  is  it  customary  to  have  the  trench  3  feet  deep?  Under  ai 
nary  macadamized  road  this  depth  wUl  be  quite  safe  for  all  ordinary  tra£ 
for  temperate  climates.  If  the  roadway  is  concreted  as  for  wood  or  aspha 
ing,  it  is  sufficient  to  have  the  mains  laid  immediately  below  tiie  level  of  tl 
Crete.    The  actual  process  of  laying  the  Callender- Webber  mains  is  as  fol 

The  course  of  the  main  is  first  laid  out,  and  the  trench  dug  to  the  re 
depth.  The  trench  is  made  in  as  straight  a  line  as  possible,  and  is  son 
carefully  leveled,  a  good  foundation  being  secured  by  ramming  down  tl 
Occasionally  rough  concrete  is  employed  in  the  trench  to  bed  the  condu 
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fids  is  necessary  only  in  exceptional  circumstances.  As  long  lengths  as  are  per- 
mitted by  the  authorities  are  opened  at  a  time,  arrangements  being  made  to 
iToid  interference  to  the  traffic  by  bridging  the  trench  where  necessary.  At 
crossings,  however,  the  work  is  done  in  short  sections  to  avoid  blocking  the 
tralBc.    The  surplus  earth  is  everywhere  carted  away  regularly. 

The  bitumen  casing  is  next  laid  upon  the  bottom  of  the  trench  and  jointed  to- 
ifeflier.  This  jointing  is  carried  out  length  by  length  to  form  one  solid  and  con- 
tinuous casing.  Each  fresh  6-foot  length  is  placed  on  the  ground,  with  2  to  3 
inches  interval  between  it  and  the  one  already  laid.  In  the  mean  time  some 
bitumen  concrete  is  being  heated  in  the  large  iron  caldrons.  Mandrels  are 
poshed  through  each  of  the  holes  in  the  casing,  joining  the  two  sets  of  holes 
together.  Then  the  bitumen  concrete  is  run  in,  stamped  into  position,  and 
abiaped  into  the  same  shape  as  the  original  casing.  The  joint  is  thus  made  abso- 
lutely waterproof,  and  the  mandrels  insure  the  holes  being  smooth  and  contin- 
Q0U8 ;  the  result  is  practically  one  solid  bitumen  casing,  and  excopt  for  the  new- 
oesB  of  the  material,  a  person  passing  along  can  hardly  tell  where  the  joint  has 
been  made.  The  mandrels  are  then  pulled  out,  the  earth  thrown  in  again, 
nmmed  down,  and  the  road  repaved. 

In  certain  circumstances  where  the  mandrels  can  not  be  used,  a  different 
method  is  adopted.  The  ends  of  the  casing  are  butted  together  (see  Fig.  5),  and 
nddle  pieces  of  material  similar  to  the  case  itself  are  placed  at  the  joint,  which 
is  made  tight  by  a  little  bitumen  seared  with  a  hot  iron. 

The  next  detail  is  the  construction  of  the  drawing-in  boxes. 

These  are  constructed  in  a  simple  manner  by  the  building  of  a  pit  in  brickwork 
ttthe  places  required,  in  the  manner  shown  in  Fig.  6.  In  the  larger  sizes  these 
ire  made  3  by  3  feet  and  about  4  feet  deep.  The  bottom  is  not  concreted,  but 
left  in  ordinary  brickwork,  so  that  any  moisture  that  may  get  in  may  easily  drain 
uay.  The  walls  of  the  pit  are  built  up,  and  the  bitumen  casings  are  so  arranged 
that  they  project  about  6  inches  into  tne  pit.  Above  them  the  brickwork,  over- 
laid and  taj>ered  up,  as  shown,  forms  a  manhole  in  the  surface  of  the  street,  hav- 
ing a  cast-iron  box  and  removable  lid. 

The  cover  jjlates  are  generally  made  18  by  12,  20  by  16,  24  by  15,  or  24  by  24 
inches,  according  to  the  size  of  the  pit.  The  plate  on  the  foo^ath  is  filled  in 
^th  cement  to  resemble  the  paving  in  which  it  ia  placed.  In  some  cases,  where 
looess  is  not  often  required,  it  is  often  found  desirable  to  seal  in  these  boxes. 
Tor  this  purpose  the  boxes  are  cast  in  a  special  form  (see  Fig.  7),  so  that  a  second 
lid  can  be  placed  on  the  inner  rim  there  seen  under  the  pavement  lid,  and  the 
^  then  made  absolmtely  water-tight  by  sealing  in  the  false  lid  with  red  lead  or 
«phalt. 

Three  different  kinds  of  boxes  are  in  use  : 

(1)  Feeder  boxes,  for  the  connecting  of  feeders  to  distributing  mains. 

(2)  Service  boxes,  for  the  connection  of  mains  to  customers'  mains  at  points 
Wnere  large  supplies  of  current  are  to  be  taken  off. 

(31  Supply  boxes,  for  the  supply  of  householders,  put  in,  if  required,  whenserv- 
^  boxes  are  too  far  away.  These  latter  are  usually  constructed  of  cement  or 
brick  built  around  the  conduit  after  it  is  laid,  so  that  the  conduit  is  cut  at  the 
point  most  convienent  for  tapping  the  cables. 

When  the  conduit  is  all  laid  and  the  various  boxes  properly  buUt  the  drawing 
jn  of  the  cable  itself  follows  next.    In  the  smaller  sizes  of  casing  a  cord  is  passed 
iflas  the  conduit  is  laid.    The  mandrels  are  specially  made  with  a  hook  at  the 
^.  to  which  the  cord  is  fastened  as  each  length  of  casing  is  laid  and  the  man- 
drel withdrawn,  the  cord  is  therefore  drawn  through.    With  the  larger  sizes  of 
boles  such  a  precaution  is  not  necessary,  and  when  the  conduit  is  laid  a  jointed 
fod,  something  like  a  sweep's  rod,  can  easily  be  pushed  through  from  box  to  box. 
This  is  attached  to  a  cord,  which  in  its  turn  is  drawn  through  and  pulls  in  a  rope. 
The  rope  is  attached  to  a  cable,  which  is  pulled  in  either  by  a  number  of  men 
bauling  or  by  the  aid  of  a  winch.    The  ways  are  quite  smootn  inside,  and  500  or 
^ya^B  (one-third  of  a  mile)  in  one  length  of  cable  can  be  drawn  in  without 
sny  great  difficulty.    Lengths  such  as  these  would  only  be  used  for  feeders  or 
for  supply  mains  in  the  country,  and  for  town  supply  the  lengths  would  be  of 
from  50  to  100  yards,  or  often  less  where  the  demand  was  heavy  and  the  service 
boxes  numerous*. 

The  cables  that  are  used  are  Callender  cables  of  high  insulation,  with  dielectric 
of  vulcanized  bitumen,  and  are  made  as  follows:  The  conductor  is  of  stranded 
copper  cable  of  not  less  than  98  per  cent  conductivity.  This  is  first  covered  by 
i  solid  sheet  of  bitite  (bitumen  vulcanized  under  the  Callendar  process)  put  on 
uider  heavy  pressure  at  one  operation.    This  core  is  then  served  with  tape  and 
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insulating  con^pound,  and  again  served  with  either  jute  yam  or  additional  tapec 
iinally  braided  with  hemp  yarn  and  passed  through  a  bath  of  asphalt  compound 
The  cables  are  thus  made  extremely  durable,  resisting  perfectly  themsenree  al 
action  of  moisture  or  coal  and  sewer  gas.  When  laid  in  this  solid  casing  of  bltu 
men  therefore  they  are  practically  indestructible.  The  bitumen  is  also,  it  ap 
pears,  a  thorough  protection  against  rats,  for  although  these  mains  have  been 
laid  now  for  several  years  the  rats  have  never  been  found  to  bite  either  the  cables 
or  the  casings,  although  it  is  known  they  have  made  in  some  cases  the  spare  holes 
in  the  casing  their  mode  of  travel. 

In  connecting  the  mains  to  branch  or  service  supply  circuits  the  course  is  often 
adopted  of  building  what  are  termed  fuse-boxes,  Fig.  8,  in  the  ground,  in  which 
the  junction  of  the  service  line  is  safeguarded  by  the  insertion  of  a  solid  fuse. 
The  outer  pit  is  made  of  a  depth  to  suit  the  position«of  the  casing  with  its  wires. 
The  inner  box  is  made  water-tight,  and  is  placed  inside  the  pit  with  air  space 
around  it.  The  bitumen  casing  projects  a  few  inches  inside  the  inner  box,  to 
which  it  is  carefully  sealed  with  bitumen.  The  upper  lid  or  manhole  of  the 
whole  street  box  is  set  flush  with  the  pavement,  and  any  little  moisture  thai 
might  get  in  simply  drops  to  the  bottom  of  the  pit  and  filters  away. 

THE  CALLENDER  SOLID  SYSTEM. 

In  the  Callender  solid  system  of  underground  electric  mains,  the  cables,  heav- 
ily insulated,  are  laid  in  suitable  troughs,  generally  of  cai^t  iron,  placed  iz 
trenches  under  the  street,  and  the  whole  of  the  vacant  space  in  the  trough  roun^ 
the  cables  is  run  in  solid  with  refined  bitumen.  All  the  bitumen  employed  if 
genuine,  natural  Trinidad  bitumen,  free  from  any  mixture  of  gas,  tar,  and  pitch 

The  whole  forms  a  solid  and  compact  mass,  into  which  neither  gas  nor  watei 
can  possibly  penetrate,  and  which  itself  forms  a  very  high  electri^  insulation 
There  are  few  substances  more  durable  than  this  bitumen,  and  with  cables  thuf 
embedded  there  is  little  probability  of  any  deterioration  taking  place  in  maim 
when  once  laid,  while  the  thorough  mechanical  protection  which  is  insured  re 
duces  to  a  minimum  the  liability  of  injury  from  exterior  causes. 

Mains  laid  on  this  plan  are  permanent  and  form  a  sound  eng^eering  job.  Ii 
is  of  course  clear  that  such  mains  should  only  be  laid  when  the  conditions  do  no' 
require  that  the  capacity  of  the  cables  should  be  afterwards  altered.  The  Cal 
lender  solid  system  is  especially  suitable  for  connecting  mains  for  isolated  plants 
where  the  conditions  are  settled  and  well  known,  for  heavy  mains  in  large  citiei 
where  the  consumption  is  likelv  to  attain  its  maximum  at  once,  for  heavy  dis 
tributing  networks,  and  for  the  heavy  feeders  which  are  run  to  various  points  o 
the  system  of  three-wire  distribution.  It  is  also  peculiarly  suitable  for  arc  light 
ing  on  the  series  system,  where  long  lengths  of  single  or  double  mains  are  re 
quired  to  be  run. 

The  combination  of  vulcanized  bitumen,  as  the  insulation  for  the  cable  itself 
with  plain  bitumen  run  around  it  as  a  sheath  in  the  trough,  is  one  that  insurei 
an  ab^lutely  safe  and  constant  insulation,  on  which  faults  are  imlikehr  to  appear 
Repairs,  when  necessary,  are  easily  and  rapidly  made.  Altogether  it  forms  on< 
of  the  most  trustworth v  and  satisfactory  methods  of  placing  cables  under  ground 
and  has  a  certainty  of  oeing  more  permanent  and  lasting  than  most  of  the  othei 
parts  of  an  electric-lighting  plant.  The  work  of  laying,  once  done,  is  thorougl 
and  complete. 

The  troughs  for  the  mains  are  made  of  cast  iron.  For  town  work  this  is  espe 
cially  preferable,  as  it  offers  a  permanent  protection  from  the  picks  of  workmei 
of  other  companies.  In  some  cases  the  upper  surface  of  the  trough,  having 
been  filled  nearly  to  the  level  by  bitumen,  is  covered  by  a  layer  of  cement.  Ii 
others  the  trough  is  covered  in  with  cast-iron  lids.  The  thickness  bf  the  meta 
is  from  three-sixteenths  to  fi ve-sixteentha  of  an  inch,  varying  with  the  sizeof  th< 
trough  and  the  liability  of  the  soil  to  disturbance.  These  iron  troughs  aremad< 
in  lengths  of  6  feet,  having  socket  pieces  cast  on  one  end,  so  that  when  fitte( 
together  the  surface  inside  the  trough  is  of  one  level.  For  carrying  the  maim 
round  corners  and  for  changing  levels  at  crossings  circular  pieces  and  curve( 
troughs  are  made,  but  considerable  deviation  from  the  straight  line  is  possible 
with  the  ordinary  type. 

In  country  roads  and  in  places  where  wood  is  plentiful  troughs  of  sound  timbe 
are  often  substituted  for  those  of  cast  iron,  care  being  taken  to  select  wood  whici 
will  stand  under  ground  without  rotting.  The  planks  should  not  be  less  thai 
three-quarters  of  an  inch,  and  the  lid  should  be  of  1-inch  stuff.    It  is  not  advie 
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able  to  use  creosoted  wood,  as  the  action  of  the  products  of  ooal-tar  distillation 
ire  found  to  be  injurious  to  nearly  every  form  of  dielectric. 

Brick  and  cement  trenches  are  occasionally  used  for  special  situations,  but  they 
>re  expensive  and  offer  no  advantages  over  those  of  cast  iron. 

The  ordinary  shapes  and  sizes  oi  mains  on  the  Callendar  solid  sj^stem  are  shown 
in  Fig.  1,  which  comprises  sections  of  four- way  and  six- way  msulated  mains 
liid  in  bitumen  in  iron  troughs  and  covered  over  at  the  top  with  cement. 

A  very  usual  6aae  in  distributing  network  is  where  a  ^ir  of  heavy  feeders  to 
a  distant  point  are  run  along  with  the  distributing  mams  in  the  same  trough. 
This  arrangement  is  shown  in  Fig.  2.  In  both  cases  the  position  of  the  cables  in 
the  trough  is  kept  by  bridges  of  hard  bitumenized  wood  of  the  shape  shown, 
vhich  are  first  thoroughly  dessicated  and  then  saturated  with  bitumen.  These 
prevent  the  cable  from  touching  the  bottom  of  the  trough  or  of  accidentally 
shifting  their  relative  positions. 

In  Fi^.  3  is  shown  a  pair  of  heavy  feeders,  91  strands  of  No.  9  wire.  These  are 
highly  msulated,  and  each  covered  with  outer  lead  casing,  then  laid  one  above 
tiieotiier  in  solid  bitumen  in  a  narrow  iron  trough,  and  covered  in  with  cast-iron 
lid.   The  joint  of  the  trough  is  shown  in  section  below. 

In  actual  practice  the  method  of  laying  is  as  follows : 

The  trenches  in  the  ground  having  been  dug  and  leveled,  the  iron  troughs 
«re  laid  therein,  and  are  joined  together  in  one  length  with  countersunk  bolts 
and  nuts.  Fig.  4. 

Bitumen  is  meanwhile  being  heated  in  the  caldrons,  and  a  little  of  this  run 
liong  the  bottom  of  the  trough.  While  still  molten  the  bitumenized  wood 
hridges  are  pressed  into  place  across  the  trough  at  intervals  of  18  inches  apart. 
When  the  bitumen  is  set,  the  cable,  which  has  been  brought  on  huge  drums,  is 
pud  out  into  the  trenches,  and  laid  along  into  the  spaces  of  the  wooden  bridges. 
The  cable  is  then  drawn  taut,  and  melted  bitumen  is  poured  in  between  the  cables, 
ud  between  the  cables  and  the  sides  of  the  trough. 

This  is  done  by  moving  the  bitumen  caldron  on  wheels  along  the  trench,  and, 
by  means  of  a  large  ladle,  pouring  a  little  molten  bitumen  in  at  a  time.  When 
^  first  layer  is  cool,  the  men  come  back  again  and  pour  in  a  little  more,  and 
*)on,  for  about  six  times,  thus  allowing  the  bitumen  to  fill  up  every  cavity  round 
the  cables.  In  the  case  of  cables  above  one  another,  the  whole  process  is,  of 
<^T8e,  repeated  along  the  length.  The  bitumen  is  run  into  within  an  inch  of 
the  top  of  the  trough. 

,  When  the  bitumen  is  quite  cold  a  layer  of  Portland  cement  from  1  inch  to  3 
Uiches  thick,  according  to  circumstances,  is  put  upon  the  top  of  the  bitumen, 
ttd  where  crossing  a  roadway  a  brickwork,  cast-iron,  or  other  protection  is  placed 
over  the  top  to  guard  against  damage  from  heavy  traffic. 

We  now  come  to  an  mteresting  point,  the  connection  of  feeders,  mains,  and 
fcrvioe  lines. 

In  connecting  the  mains  together,  two  different  methods  have  to  be  considered : 
II)  Those  in  which  the  joint  is  solid,  permanent,  and  covered  in  with  insulation 
u>  the  same  manner  as  the  rest  of  the  cables ;  and  (2)  those  in  which  the  connec- 
tions of  feeders  to  distributing  mains  and  of  those  to  house-service  mains  are 
betimes  required  to  be  altered  or  disconnected,  either  for  change  of  load  or 
'or  testing. 

We  will  first  of  all  take  the  solid  connection,  premising,  however,  that  it  is 
Qow  found  desirable  to  use  the  second  or  changeable  method  in  very  many  cases 
^here  the  solidly  insulated  junction  used  to  be  employed. 

In  making  the  solid  connection  on  theCallender  system — as,  for  instance,  where 
feeders  are  required  to  bf  permanently  connected  at  a  certain  point  to  the  dis- 
tributors, or  where  two  distributors  are  required  to  be  connected  in  parallel  to 
tvo  other  distributors  at  right  angles — the  method  shown  in  detail  in  Fig.  5  is 
^opted.    A  double  cast-iron  box  is  prepared,  cast  in  one  piece,  with  an  inner 
ttd  an  outer  box,  shown  in  plan  and  section,  having  their  corresponding  lids. 
This  double  box  is  pierced  on  all  four  sides  with  openings  for  the  mains  to  be 
connected.    The  two  larger  mains  are  now  cut  to  the  requisite  length  to  just 
pass  a  few  inches  into  the  inner  box ;  and  their  copper  ends,  E  E,  arc  bared.    A 
solid  round  copper  socket,  P,  having  a  flat  connecting  piece  proiecting  upwards, 
i«  securely  sweated  or  soldered  on  each  of  these  bared  ends.    The  second  pair  of 
distributor  cables,  D  D,  are  passed  right  through  the  junction  box  without  cut- 
ting, and  a  space  of  some  inches  is  bared  to  the  copper  upon  each  of  them,  these 
^M^es  being  not  opposite  to  each  other,  but  opposite  to  the  mains  to  which  they 
<P0  to  be  connectea.    Similar  copper  pieces,  P  P,  are  sweated  to  each  of  these 
bare  places,  one  copper  piece  being  fixed  on  the  main  D,  on  a  line  with  the  ends 


144  ELECTRIC   WIRES   IN   THE   DISTRICT   OF   COLUMBIA- 

of  the  first  main  E  E,  and  the  other  piece  being  fixed  on  a  line  with  the  second 
main  cable  and  projecting  upwards  to  the  same  height  as  the  copper  pieces 
thereon. 

Ail  that  has  now  to  be  done  is  to  place  solid  lengths  of  copper  bar,  L  L.  acrosd 
the  mains,  securely  fastened  by  nuts  and  bolts,  the  positive  main  E  E  to  the 
distributor  D,  passing  over  the  other  distributor  without  touching ;  and  the  neg- 
ative to  the  negative  distributor  D,  passing  over  the  positive  wiSiout  touching' 

The  cables  and  the  connecting  pieces  are  then  insulated  by  semivulcaoizea 
material,  and  then  protected  by  tape ;  the  inner  box  is  filled  in  with  molten  fine 
bitmnen,  and  the  cover  placed  on.  The  outer  box  is  then  similarly  filled  in  witli^ 
bitumen,  thus  forming  a  perfect  protection  from  moisture  getting  into  the  joints 
in  the  inner  box.  The  last  lid  is  placed  in  its  place,  and  the  whole  covered  up 
with  earth  and  finished  off  level  to  the  road  with  the  same  paving  as  the  road- 
w^  itself. 

La  certain  cases  these  four-way  boxes  are  left  without  the  inner  space  being* 
filled  in  with  bitumen  to  aUow  junctions  of  house  mains  to  be  easily  made.  This 
type  of  box  is,  however,  designed  to  be  filled  in  solid  and  permanent,  and,  if 
accessible,  junction  boxes  are  required  for  the  junction  of  house-service  mains 
or  of  a  branch  distributing  main,  a  solid  main  fuse  is  used  in  a  fuse  box  with  ac- 
cessible manhole.  These  accessible  fuse  boxes  are  applicable  to  either  system, 
solid  or  otherwise,  and  therefore  need  not  be  again  described. 

We  now  pass  to  the  system  of  connecting  mains  and  feeders  in  an  ordinary 
central  station  network.  In  an  extensive  area  of  supply,  the  mains,  both  of  feed- 
ers and  distributors,  will  spread  over  a  considerable  area.  Two  things  may  hap- 
pen to  necessitate  change  in  the  connections.  In  the  first  place,  a  fault  mav  be 
found,  in  which  case  tests  would  require  to  ba  made,  and  a  certain  length  ol 
cable  might  be  required  to  be  cut  out  of  circuit;  and,  again,  the  demand  for  cur- 
rent may  be  altered  in  certain  districts,  and  the  points  at  which  the  feeders 
should  feed  into  the  distributors  may  require  to  be  changed  to  some  other  point 
It  will  be  seen  from  this  that  a  ready  and  rapid  method  of  disconnecting  mains 
and  of  connecting  up  others  in  their  place  is  desirable  on  both  grounds. 

A  simple  yfet  ingenious  method  is  used  in  the  Callender  system,  shown  in  plac 
and  section  in  Fig.  6,  which  illustrates  a  single  pole  junction  box,  having  th^ 
ends  of  a  network  of  four  subsidiary  mains  connected  to  the  feeding  main.  Th^ 
principle  of  the  arrangement  is  that  of  having,  on  the  ends  of  each  main,  lug^ 
of  solid  copper,  which  can  be  screwed  to  a  copper ''omnibus"  bar,  and  so  arranges 
that  each,  ii  unscrewed,  can  be  swung  round  off  the  bar,  and  thus  disconnected  a 
once,  without  interfering  with  or  touching  any  of  the  others. 

The  wav  in  which  this  is  carried  out  is  easily  seen  in  the  illustration.  A  doubl  * 
cast-iron  box  similar  to  those  already  described  for  the  simple  four-way  junctioi 
has  leading  into  it  the  ends  of  the  main  M  M.  To  each  of  these  is  sweated  o 
soldered  copper  socket  pieces,  P,  having  a  broad  solid  lug  of  copper,  L,  which  i- 
pierced  for  a  bolt.  The  broad  solid  omnibus  bar  O  B  is  bolted  closelv  to  thes* 
fugs,  having  a  short  piece  of  similar  thick  copper,  S  P,  through  which  the  ful 
connection  across  is  made.  It  can  easily  be  seen  that  by  unscrewing  this  swing 
piece,  S  P,  and  swinging  it  back,  the  main  M  becomes  disconnected. 

In  the  same  way  the  ends  of  the  distributing  mains  are  led  into  the  junction 
box,  each  having  its  end  bared  and  asocket  piece  fastened  thereto.  Short  swing 
pieces,  S  P,  are  then  bolted  between  the  omnibus  bar  and  these  distributors.  1 
occasion  arises  to  alter  the  connection,  or  to  cut  off  the  supply  from  a  certain  di^ 
trict,  all  that  is  necessary  to  do  is  to  unscrew  one  bolt  ana  then  move  the  swin^ 
piece  round  clear  of  the  bar.  The  position  of  these  pieces  is  arranged  so  th» 
each  can  be  swung  round  at  its  center  without  the  necessity  for  touching  or  re 
moving  any  other  connection. 

The  accessible  junction  boxes  are  fittedwith  an  india-rubber  gasket  round  th^ 
joint  of  cover,  and  are  screwed  down  with  a  phosphor  bronze  set  screw. 

The  buried  junction  boxes  are  used  under  roadways  and  are  covered  with  thi 
ordinary  pavement  without  cover  plate,  the  paving  being  lifted  if  it  become^ 
necessary  to  examine  the  connections,  in  which  case  the  bitumen  can  be  easily 
removed  by  the  use  of  a  heated  tool. 

Ordinary  sizes  of  cables  are :  For  feeders  |^,  equaling  1  square  inch  sectional 
area ;  f  f ,  equaling  six-tenths  of  an  inch  section  area  of  copper,  and  both  can  be 
laid  up  to  250  yards  length ;  for  heavy  feeders  V'l  equaling  li  inches  sectional 
area,  laid  in  150-yard  lengths.  The  distributors  are  usually  H  cable,  one-quarter 
of  an  inch  sectional  area,  or  (),  one-tenth  of  an  inch  sectional  area,  laid  accord' 
ing  to  circumstances,  up  to  600  or  700  yards.  The  latter  size  is  usually  employed 
for  the  houae-fieryice  lines. 
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The  Callender  solid  system  is  particularly  applicable  to  high-tension  systems 
for  arc  lighting  in  series  where  the  mains  have  to  be  led  from  lamp  to  lamp 
under  the  streets,  and  the  strength  of  current  remains  constant  without  necessi- 
tating increase  of  cable  section,  even  if  the  number  of  lamps  is  increased. 

Sections  of  mains  for  high  tension  are  shown  in  Fig.  7,  where  the  sizes  of 
troughs  for  four  and  for  six  highly  insulated  -f^  cables  are  given.  The  proc- 
ess of  laying  is  exactly  the  same  as  that  |)reviously  described,  with  the  excex>- 
tion  that  the  troughs  are  always  covered  with  a  cast-iron  cover,  or  in  particular 
places  with  steel  covers,  to  afford  absolute  security  against  accidental  inter- 
ference by  picks  of  other  workmen. 

The  method  of  connection  of  the  arc  lamp-posts  in  series  is  seen  in  section  and 
Ian  in  Fig.  8,  where  a  junction  box  at  a  street  corner  is  shown.    The  cables  are 

id  in  the  trough  with  sufficient  spare  length  to  go  up  the  lamp-post  without 
joint,  a  junction  box  being  let  in  under  the  pavement  and  covered  with  a  steel- 
plate  Ud.  These  hign-tension  mains  can  be  easily  laid  in  lengths  up  to  one  mile 
without  joint. 

The  following  is  a  fairly  comprehensive  list  of  central  stations  at  which  the 
Callender  and  Callender- Webber  mains  have  been  laid  down : 

Chelsea.  The  Chelsea  Company.  Draycott  Place  station,  Clabon-Mews  sta- 
tion, complete  set  of  feeders  ana  distributers. 

South  Kensington.  The  Chelsea  Company.  Egerton-Gardens  central  station, 
complete  set  of  feeders  and  distributers. 

Whitehall.    Metropolitan  Company.    At  Charing  Cross. 

Strand.  Electricity  Supply  Company  (lateGatti).  Bull  Inn-Court  station,  and 
along  the  Strand,  Charing  Cross  district. 

Liverpool.  Liverpool  Electric  Company.  Three  stations,  comprising  the  com- 
plete district  between  Lime  street  and  the  docks. 

Binningham.    Birmingham  Company.    All  the  central  portion  of  the  city. 

Bath.  Mr.  Massingham.  Arcs  for  the  town  lighting.  Incandescent  supply 
for  private  lighting. 

Brighton,    Network  for  corporation  plant. 

Le  Mans,  France.    Central  station  network. 

St.  Austell.    Central  station  for  private  supply. 

Victoria  Station.  Edison  and  Swan  Company.  Installation  for  the  railway 
station. 

Law  Courts.    Crompton.    Law  Courts  building. 

Temple.    Edison-Swan  Company.    House  lighting  in  the  Temple. 
.  Westminster.    Westminoter  Company.    Many  miles  of  Callender-Webber  ca»- 
'^  laid  in  conjunction  with  Crompton  mains  where  culverts  were  unsuitable. 

Northampton.  Crompton  &  Co.  Several  lengths  of  main,  laid  both  on  Callen- 
de^Webber  and  solid  8ystem,'in  conjunction  with  Crompton  culverts. 

In  addition  to  which  are  a  large  number  of  mains  for  isolated  installations, 
ttfiongst  which  are:  Buckingham  Palace  (Her  Majesty,  Queen  Victoria),  Hatfield 
House  (Lord  Salisbury),  Normanhurst  (Lord  Brassey),  and  many  others. 

THE  FERRANTI  SYSTEM. 

The  following  from  the  London  Electrical  Engineer,  under  date  of  July,  1890, 
^y  describes  the  Ferranti  system.  It  was  at  that  time  under  process  of  con- 
rtruction.  The  article  of  Mr.  Caryl  D.  Haskins,  read  last  February  before  the 
National  Electrical  Light  Association,  gives  further  details.  We  are  informed 
tluit,at  this  time,  the  system  is  completed  and  in  full  operation,  with  satisfactory 
results.  The  fact  that  the  alternating  system  is  specially  applicable  where  the 
light  is  furnished  remote  from  the  source  of  power,  makes  it  of  special  interest 
in  the  future  electric  lighting  of  the  city  of  Washington. 

Among  electrical  engineering  enterprises  at  the  period  of  early  development 
of  the  industry  in  England,  the  large  central  high-tension  system  at  Deptford 
will  remain  noticeable,  not  only  on  account  of  the  largeness  of  its  conception,  but 
also  on  account  of  the  remarkable  difference  of  opinion  and  statements  of  fact 
vhich  have  arisen  about  it. 

We  must  first  of  all  remind  our  readers  that  the  scheme  at  Deptford  comi)rises 
two  engines  of  1,500  horse  power  and  two  engines  of  10,000  horse  power,  driving 
Ferranti  10,000-volt  alternate-current  dynamos  for  transmission  of  current 
through  mains  to  London,  and  transformation  there  to  currents  of  2,400  volts,  as 
for  some  years  distributed  from  the  Grosvenor  Gallery.  Of  these  engines,  one 
of  the  1,500  horse-power  engines  is  erected  and  has  been  running  since  November, 
last  year.    This  is  the  only  engine  running  at  Deptford  at  present.    A  aeoona 

H.  Ex.  16 ^10 
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one  is  already  erected,  but  is  not  yet  used  for  supplv,  and  two  10,000  horse-powei 
dynamos  are  in  course  of  construction,  and  parts  of  the  immense  42-foot  flv-wneels 
the  27- ton  shaft,  and  the  hugh  cranks  are  being  turned  up  in  machine  tools  erectec 
inside  the  station. 

It  will  be  remembered  that  the  Farranti  concentric  mains  not  being  ready,  the 
company  laid  and  ran  from  Deptford  to  Charing  Gross  temporary  cables  o: 
special  manufacture.  These,  however,  were  found  to  be  unable  to  stand  the 
high  pressure  of  10,000  volts,  and  a  reduction  of  2,500  was  made,  the  inner  con- 
ductors only  of  the  two  cables  being  used. 

At  this  pressure  current  was  transmitted  for  some  time  from  Deptford  to  the 
GroBvenor,  where  it  was  used  together  with  the  current  from  the  Grosvenoi 
dynamos.  The  arrangement  imder  these  conditions  is  shown  in  the  disgnun. 
fig.  1.  It  is  hardly  necessary  to  remark  that  such  an  arrangement  redu^  bj 
hflku  the  output  that  could  be  transmitted  at  even  the  half  pressure  before  used 
of  5,000  volts,  and  at  this  lower  pressure  the  whole  lighting  of  the  present  in- 
stallation of  38,000  lamps  could  not  be  supplied  from  DeptfoM. 

An  ingenious  arrangement  was  therefore  adopted  and  has  been  running  for 
some  weeks,  by  which,  though  the  pressure  to  earUi  from  ihe  cables  is  only  2,400 
volts,  yet  the  total  pressure  of  the  current  transmitted  is  5,000  volts,  imderwmcb 
conditions  the  whole  lighting  can  be,  and  has  been,  done  from  Deptford,  the 
Grosvenor  acting  merely  as  reserve.  This  arrangement,  which  will  doubtless 
greatly  interest  our  readers,  is  shown  in  diagram  in  Fig.  2.  The  Deptford 
dynamo  is  run  at  5,000  to  6,000  volts,  and  one  pole  of  the  dynamo  is  put  to  earth. 
But  instead  of  transmitting  direct  to  the  Grosvenor,  the  current  is  put  through 
transformers  at  Deptford,  transformed  and  transmitted  to  London,  stUl  at  5,000 
to  6,000  volts.  NoWj  as  will  be  seen  by  the  diagram,  though  the  total  pressure 
between  the  mains  is  5,000  volts  or  more,  the  difference  of  potentials  between 
each  of  the  cables  and  earth  (the  insulation  being  kept  the  same  in  both)  is  ex- 
actly what  it  was  before  in  the  case  of  one  only,  viz,  2,400  or  2,500  volts.  In 
this  manner  the  danger  of  sparking  to  earth  is  overcome,  and  double  the  energy 
is  transmitted. 

The  exact  arrangement  of  the  transformers  is  indicated  m  diagram,  Fig.  3. 
Four  transformers  are  arranged  with  their  low-tension  coils  in  series  in  the 
dynamo  circuit  with  a  high-tension  fuse  on  one  pole  and  the  other  dynamo  pole 
being  put  to  earth.  On  the  other  side  of  the  four  transformers  their  poles  are 
connected  in  parallel,  passing  through  two  high-tension  fuses  and  so  into  the 
main  cables  to  London.  So  that  each  set  of  four  transformers  transforms  from 
5,000  to  6,000  volts,  with  three  fuses  in  circuit,  and  one  pole  on  the  dynamo  side 
of  the  transformer  being  to  earth.  Three  sets  as  above  are  arranged  at  Deptford, 
each  set  with  its  own  main  switch  and  three  fuses,  so  arranged  Uiat  one,  two,  or 
three  circuits  can  be  thrown  in  at  will,  according  to  requirements  at  London  as 
intimated  by  telephone. 

These  diagrams  are  reproduced  from  those  kindly  given  to  us  by  the  com- 
IMmy's  engineers. 

Accurate  records  are  kept  from  day  to  day  and  from  hour  to  hour  of  the  cur- 
rent and  pressure  registered.  The  amounts  now  registered  in  daily  running 
show  currents  of  from  30  up  to  120  amperes  at  pressures  from  5,000  up  to  6,000 
volts.  This,  it  will  be  observed,  is  already  nearly  two-thirds  the  pressure  of 
10,000  volts  ultimately  intended  to  be  run.  The  main  laid  was  originally  in* 
tended  for  this  higher  pressure,  with  a  loss  in  transmission  of  8  per  cent.  The 
current,  as  at  present  sent,  is  at  half  or  two-thirds  only  of  this,  and,  of  course, 
the  loss  in  transmission  is  naturally  somewhat  higher  at  the  lower  pressure 
But  it  is  interesting  to  note  that,  notwithstanding  this  extra  loss  at  present,  the 
actual  cost  of  manufacture  per  unit  delivered  at  London  from  Deptford  is  statec 
by  the  engineers  to  be  considerably  less  than  the  cost  of  manufacture  at  th< 
Grosvenor, 

For  the  manufacture  of  the  Ferranti  concentric  mains  special  machinery  ha 
been  erected  at  Deptford,  and  is  now  in  full  working  order.  Some  2  miles  or  si 
of  main  are  now  being  turned  out  every  week,  and  on  our  visit  we  were  showi 
the  entire  process  from  beginning  to  end. 

The  main  is  of  section  shown  in  Fig.  4 ;  first,  a  small  thick  hollow  tube  of  cop 
per;  then  the  main  insulation ;  over  this  the  outer  hollow  conductor  of  thin  coxi 
per  tube ;  then  another  thin  coating  of  insulation ;  and,  lastly,  a  steel  outer  cast 
ing  for  prevention  of  mechanical  inpury. 

The  first  process  is  that  of  insulating  the  inner  conductor.  Copper  tube  of  th 
requh^d  section  (one-fourUi  of  a  square  inch  area)  and  size  is  cut  off  by  a  ciroi 
lar  saw  to  a  length  ot  20  feet.    This  is  taken  to  a  long  trestle,  and  long  strips  c 
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Vown  paper,  20  feet  long  and  some  4  feet  wide,  are  gummed  at  one  edge  to 

tbe  copper  tube.    This  ii  now  taken  to  the  covering  machine.    This  insulat- 

kg  or  covering  machine  has  been  specially  designed  and  adopted  for  the  manu- 

kture  of  these  mains,  and  works  with  great  ease  and  simplicity.    At  one  side 

Bother  machine  prepares  speciallv  coated  paper.    This  machine  is  nothing 

Bore  than  a  long  hot  plate,  coke  heated  almost  to  the  scorching  point,  over 

fhich  long  strips  of  brown  paper,  from  huge  rolls  like  that  used  m  printing 

Mwspapers,  are  drawn  by  rollers.    On  the  hot  plate  all  moisture  is  driven  out, 

and  the  strip  of  paper  then  passes  down,  into,  and  through  a  hot  caldron  of 

fecial  blacK  oil  or  wax,  coming  out  soaked  in  this  wax,  and  is  then  dried  and 

eut  off  into  20-foot  len^^ths.    These  lengths  are  carried  to  the  insulating  machine 

first  mentioned  and  laid  in  heaps  underneath  a  long  metal  table  in  f  rcmt  of  this 

uachine.    The  copper  tube  is  slowly  rotated,  and  six  or  seven  sheets  are  then 

wound  on  till  the  mner  tube  is  covered  as  thickly  and  tightly  as  possible. 

The  next  process  consists  simply  in  slipping  this  20-foot  length  of  insulated 

tabe  mto  a  second  hollow  tube  of  thin  copper,  which  forms  the  outer  conductor, 

iDd  which  is  of  corresponding  total  section  to  the  smaller  and  thicker  inner  one. 

Then  the  whole  is  passed  through  a  large  draw  plate,  and  the  outer  tube  is  care- 

Mly  drawn  down  tightly  over  the  insulation. 

Next,  the  insulating  prooess  is  repeated  on  the  larger  conductor — gummed 

lirown  pax)er,  inserted  sheets  of  prepared  waxed  paper,  hot  wax  bath,  rolling, 

isd  tapping. 

Finally  the  first  sti^e  of  the  manufacture  is  complete^  by  slipping  on  the  ex- 
terior protective  casing  of  thin  steel  tube..  In  this  steel  tube  isasmidl  hole 
drilled  m  the  center  previously  and  through  this  hole  hot  wax  or  bitumen  is  forced 
in  by  a  force  pump,  driving  out  all  air  at  both  ends  and  'forming  a  compact  and 
aolid  mass. 

Next  comes  the  most  important  and  interesting  part  of  the  manufacture  of  the 
Ferranti  mains — the  construction  of  the  jointe.  When  we  remember  that  some 
lor  7  miles  of  this  cable  are  to  be  laid  in  each  main,  that  three  mains  will  be 
Itid  from  Deptford  to  London  at  once,  and  that  a  joint  comes  every  20  feet,  it  is 
erident  that  the  joint  is  the  point  at  which  greatest  care  must  be  taken  to  have 
i  perfect  insulation  and  perfect  protection  against  creeping  or  sparking  of  the 
W,000-volt  current. 

The  joint  is  made  in  the  following  neat  and  simple  way:  First  the  cable,  as 

manufactured  in  lenp^ths,  is  taken  to  specially  adapted  turning  lathes.    There 

OQe  end  of  the  main  is  turned  carefully  and  smoothly  down  in  a  taper  of  6  inches 

1«D^,  from  the  center  conducting  tube  backwards  to  the  outer  conducting  tube, 

■shown  in  Fig.  5.    This  turning  is  carefully  and  accurately  done  to  gauge  and 

l>7  tools  set  at  the  required  angle,  and  is  polished  off  to  a  smooth  surface. 

The  interior  of  the  inner  copper  conductor  is  accurately  bored  out  and  smoothed, 

«Dd  then  a  length — some  18  inches  or  so — of  turned  solid  copper  rod  is  forced  into 

jju8.  a  tight  metallic  fit,  as  in  Fig.  6.    Then  a  sleeve  of  thin  copper  tube,' slightly 

■rger  than  the  outer  conductor,  is  slipped  over  the  end  of  this  outer  conductor, 

left  here  for  several  inches  for  the  purpose,  and  is  then  corrugated  down  upon  it 

vith  three  corrugations,  as  shown  in  Fig.  7.    This  corrugation  is  an  essential 

puiof  the  construction  of  the  Ferranti  main,  and  is  a  neat,  simple,  and  effec- 

tiTe  method  of  securing  both  good  metallic  contact  and  strong  mechanical  junc- 

tore.    The  method  of  corrugating  on  is  carried  out  with  a  smooth,  polished  steel 

vheel  and  grip,  and  it  is  used,  as  will  be  seen,  several  times  in  the  making  of  the 

joint.    This  finishes  one  end  of  the  length.    The  end  is  filled  up  with  a  piece  of 

Phased  waste  and  capped  with  a  tin  cap  ready  for  transport  by  railway. 

The  other  end  is  treated  in  a  corresponding  way  to  form  an  exactly  opposite 
contour,  into  which  the  end  of  the  next  length  can  be  pushed  tightly.  The  in- 
flation here  is  turned  out  in  a  hollow-coned  or  taper  form  from  the  exterior  in- 
ward for  the  length  of  6  inches,  as  shown  in  Fig.  8.  This  turning  is  also  care- 
folly  done  with  tools  set  at  the  required  angle,  and  smoothed  or  polished,  and 
the  ends  meant  to  join  are  tested  together  to  see  that  they  fit. 

The  main  is  now  ready  for  actual  jointing.  In  making  the  joint  the  ends  are 
pushed  together,  the  solid  inner  rod,  which  projects  from  one  end  of  each  length, 
going  into  the  interior  of  the  inner  conductor  of  the  next  length.  Previously  to 
the  jointing,  a  joint  cover,  composed  of  two  pieces,  Figs.  9  and  10,  is  slipped  some 
distance  back  over  the  main.  This  joint  cover  comprises  a  sleeve  or  tube  of 
waxed  paper  insulating  material,  and  a  length  of  steel  tubing  formed  like  a  re- 
ducing junction,  as  sUown  in  the  figure.  To  make  the  joint  the  ends  are  pushed 
together  as  mentioned,  and  then  are  forced  together  by  hydraulic  pressure  till 
tifht  home.    The  joint  is  now  heated,  and  the  smooth  taper  surfaces  of  the  joint 
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stick  together.  After  this  the  copper  sleeve,  which  has  now  s2ipx>ed  for^ 
over  the  joint,  is  corrugated  down  in  the  manner  before  explained  upon  the  ot 
side  of  the  main  outer  conductor,  thus  forming  metallic  connection  with 
outer  conductor  ;  when  this  is  accomplished  the  paper  insulating  sleeve,  t/ 
the  exterior  steel  protecting  piece,  Fig.  10,  are  slipped  forward  over  the  jc 
Hot  wax  or  bitumen  is  forced  in  to  fill  up  the  space,  and  finally  each  end  of 
steel- jointing  piece  is  corrugated  down  upon  the  steel  protecting  tube  of  then 
itself,  so  forming  a  compact  solid  joint. 

Thus  the  joints  are  made.  About  two-thirds  of  a  mile  of  this  main  has  I 
laid  and  practically  tested  since  April  19.  Pressures  of  16,000  volte  to  18,500  v 
have  been  kept  on  this  length,  at  intervals  as  the  dynamo  has  been  running,  c 
since.  Since  then  fresh  lengths  have  been  added  from  time  to  time,  each  Tec 
being  tested  as  it  was  put  on,  with  18,500  volts.  No  breakdown  whatever  hm 
curr^ ,  even  in  testing.  The  actual  working  current  has  not  actually  been  pai 
through  at  this  pressure,  owing  to  the  evident  difficulty  of  getting  rid  of,  or 
sorbing,  this  enormous  energy.  But  this  length  of  main  has  been  tested  witlb 
amp^resof  current  at  a  low  pressure,  and  immediately  after  this  test  the  full  tes 
pressure  of  18,000  volts  was  turned  on  with  equally  satisfactory  results.  One  ] 
of  the  main,  where  it  entered  the  Deptford  works,  has  been  twisted  and  bent 
wavelike  form  to  show  that  bending  can  be  done  without  damage  to  the  ca 
and  also  to  test  this  method  of  allowing  for  expansion  without  the  necessity 
special  expansion  jointe.  We  shall  await  with  impatience  the  actual  workin 
these  mains  in  London,  but  it  will  be  seen  that  the  particulars  we  have  been  : 
to  give  show  great  promise  of  a  satisfactory  method  of  dealing  with  the  enorn 
tensions  with  which  Mr.  Ferranti  has  associated  his  name  at- the  Deptford  * 
tral  lighting  station. 

THE  FERRANTI  SYSTEM. 
[By  Caryl  D.  Haskins.] 

I  keenly  appreciate  the  compliment  which  your  committee  has  paid  m< 
naming  me  to  appear  before  you  to-day  to  read  a  paper. 

I  fully  realize  feat  much  is  expected  of  me,  and  I  believe  I  even  more  f 
realize  my  inability  to  handle  the  subject  with  the  completeness  which  I  & 
wish. 

My  connection  with  Mr.  Ferranti  was  not  of  long  duration,  and  it  is  now  S4 
time  since  I  severed  my  connection  with  him,  so  that  my  information,  wt 
pretty  complete,  so  far  as  it  goes,  is  not  as  thoroughly  up  to  date  as  it  should 

The  Deptford  station  was  far  from  finished  when  I  left  London,  and  10,000  v 
generated  direct  from  the  dynamo  was  still  a  matter  for  surmisi^  and  conject 

Under  these  circumstances  the  best  thing  I  can  do,  I  believe,  will  be  ix>  1 
up  each  feature  of  the  system  separately ,  and  describe  it  to  you  in  ite  various  fo 
and  applications  as  thoroughly  as  I  can.  Starting  with  this  plan  in  view,  1 1; 
arranged  my  paper  under  the  following  heads : 

Methods  of  distribution,  Ferranti  dynamos,  Ferranti  transformers,  fuses,  < 
and  the  Ferranto  meter. 

Sterting  then  with  Mr.  Ferranti's  methods  of  distribution,  I  will  deal 
with  the  old  and  somewhat  famous  Grosvenor  Gallery  station,  from  which 
rent,  at  a  pressure  of  2,500  volts  was  distributed  throughout  the  most  weal 
portions  of  London's  west  end  by  means  of  overhead  wires. 

At  the  Grosvenor  station  there  were  two  dynamos,  each  of  625  horse  po 
nominal.    These  machines  I  will  describe  later  on. 

From  these  generators  the  circuit  was  carried  to  five  double-pole,  double-th 
switehes,  each  having  a  break  of  2  feet  and  breaking  both  sides  of  the  lio 
once. 

Each  of  these  switehes  represented  a  circuit,  there  being  five  circuits  in  all 
from  the  Grosvenor  station.  It  will  readily  be  seen,  therefore,  that  the  sw 
board  of  this  station,  which  distributed  light  to  no  less  than  35,000  lamps,  wa 
exceedingly  simple  affair;  yet,  with  their  five  switehes,  any  desired  combina 
of  machines  and  circuits  could  be  made. 

It  has  quite  frequently  been  stated,  I  believe,  that  these  two  machines  at 
Grosvenor  were  run  in  multiple.    This  is  in  no  sense  true,  though,  since  th< 
moval  of  these  dynamos  to  Deptford  stetion,  they  are  to  be  connected  in 
manner,  I  understand. 

From  the  five  main  switehes  the  current  was  carried  through  Ferranti  ] 
fuses  of  rather  peculiar  construction,  having  a  break  of  2  feet.  These  fuses  I  e 
desciube  later.    From  the  fuses  the  circuits  were  carried  on  ordinary  wirini 
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u  overhead  distributing  pole.    From  this  center  the  wires  branched  in  five 

directions,  being  carried  over  the  house  tops  and  not  through  the  streets,  as  is 

ov  custom  in  America. 
Stranded  steel  cables  seven-sixteenths  B.  W.  G.  are  stretched  from  pole  to 

pole,  and  from  these  cables  the  mains  are  supported  at  frequent  intervals  by 
-;  neans  of  leather  thongs  or  slings,  thus  saving  undue  chafing  and  straining  of  the 
f  csiductors.  This  metnod  of  supporting  the  mains  presents  many  marked  advan- 
'  tiges,  the  wear  of  insulation  is  reduced  to  a  minimum,  and  the  liability  to 
;  I  ground  is  very  much  diminished.  The  leather  slings  stand  the  wear  and 
I  feather  exceedingljr  well,  and  renewals  are  much  less  frequent  than  would  be 
I  expected,  especially  if  one  take  one's  footwear  as  a  basis  for  calculation. 
[  All  streets  are  crossed  at  right  angles,  and  no  difficulty  is  experienced  with 
\  the  ubiquitous  telephone  man. 
[      Contrary  to  the  custom  in  this  country,  the  primary  wires  are  generally  run 


: 


k    aw  the  house  to  be  lighted,  where  they  are  connected  to  the  transformer,  a  Per- 
[    anti  fuse  being  placed  in  the  circuit. 

The  secondary  circuits  are  of  50  or  100  volts  pressure,  as  may  be  required,  and 
the  house  wiring  is  quite  of  the  usual  style,  having  a  principal  secondary  fuse  at 
&etiansformer  and  a  Ferranti  recording  metor  in  series  with  the  lamps. 
The  Grosvenor  Gallery,  as  a  generating  station,  is  now  a  thing  of  the  past.  It 
^  been  reconstructed,  and  is  now  one  of  the  four  transforming  centers  of  the 
feptford  system,  which  draw  their  energy  at  the  phenomenal  pressure  of  10,000 
Kilts  from  the  machines  in  the  great  station  on  the  Thames. 
This  heavy  pressure  is  reduced  at  these  central  points  by  means  of  large  trans- 
femers,  and  is  distributed  over  the  London  housetops  at  an  E.  M.  F.  of  2,500 
^olts  in  the  manner  I  have  already  described,  the  only  difference  here  being  that 
^lese  overhead  mains  are  on  a  secondary  instead  of  a  primary  circuit,  and  the 
^use  circuits  become  tertiary  instead  of  secondary. 

The  portion  of  the  Ferranti  system  of  distribution  which  has  given  rise  to  the 
»06t  interest  and  which  has  been  most  talked  of  is  the  present  primary  circuit, 
tttending  from  Deptford  to  the  four  central  distributing  stations  in  London. 
Many  curious  and  wonderful  letters  regarding  this  have  appeared  in  our  jour- 
^  at  various  times  and  have  given  rise  to  much  confusion  and  many  wild  con- 
JKtures,  whilst  the  real  facts  of  the  matter  are,  I  believe,  but  little  understood. 
The  shape  and  principle  of  Mr.  Ferranti's  concentric  main  is  familiar  to  all, 
^tafew  words  descriptive  of  it  may  not  be  out  ot  place  here. 
Over  a  copper  tube,  about  li  inches  in  diameter,  insulation  is  wound  in  the 
^  of  a  stout  manilla  paper,  thoroughly  saturated  with  a  special  insulating 
*ocipound.    This  insulation  is  wound  on  to  a  thickness  of  one-lialf  inch  by  a  ma- 
rine specially  designed  for  the  purpose  by  Mr.  Ferranti;  over  this  insulation 
*  second  copper  tube  is  placed,  oi  the  same  sectional  area  as  the  inner  one,  and 
tils  is  drawn  down  till  tight. 

The  cable  is  made  in  lengths  of  20  feet,  and  stands  static  tests  of  immense 
I*K8ure.  Special  plug  and  expansion  joints  are  i>rovided  for  connecting  the 
^^ths,  which  are  also  thoroughly  reliable. 

The  original  intention  was  to  lay  these  mains  with  the  outer  tube  directly  to 
^fth  throughout  its  entire  length,  thus  rendering  the  system  absolutely  safe, 
*inoe  only  one  side  of  the  circuit  could  be  touched  by  the  hand^  and  there  would 
feno  difference  of  potential  between  this  and  the  ground. 
Alternating  circuits  and  grounded  telephone  lines  do  not  agree,  however,  and 
the  law  demanded  that  the  Ferranti  mains  be  laid  duly  insulated  from  earth ; 
this  is  therefore  done,  but  one  terminal  of  the  machine  is  still  connected  to 
ground,  and  comparative  safety  is  the  result,  since  it  will  readily  be  seen  that 
to  short  circuit  through  the  body  it  would  still  be  necessary  to  touch  the  inner 
tube  of  the  conductor.  This  would  necessitate  cutting  through  the  outer  tube 
and  insulation,  which  would  mean  a  short  circuit  from  tube  to  tube,  through  the 
cutting  instrument,  a  dead  short  circuit  on  the  machine,  certainly,  but  perfectly 
safe  for  the  meddler. 

At  the  collector  boxes  of  the  machines  an  accident  is  impossible,  since  the 
collectors  are  inclosed  within  an  iron  box,  the  lid  of  which  is  magnetically  locked 
^  the  exciting  current,  nor  can  the  machine  generate  when  4he  box  is  open, 
since  the  exciting  circuit  is  not  complete  till  the  box  is  closed. 

Unfortunately  time  was  an  object  in  the  starting  of  the  Deptford  station,  and 
much  contract-made  cable  was  laid.  The  greater  part  of  this  was  the  lead- 
coTered  cable  so  frequently  mentioned.  This  was  not  of  the  concentric  pattern, 
but  an  ordinary  stranded  cable.  I  understand  that  it  was  gi  arante  d  to  stand 
considerably  above  10,000  volts,  but  after  being  laid  it  was  found  not  to  stand 
10,000  at  all,  and  to  give  but  poor  satisfaction  even  at  5,000. 
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This  unfortunate  trouble  has  given  rise  to  much  talk,  and  has  been  scarcely 
well  understood  by  the  general  public. 

Several  other  kinds  of  cable  were  tried,  but  gave  equally  unsatisfactory  re- 
sults, and  all  mains  have  doubtless  by  this  time  been  replaced  by  the  Ferranti  con- 
centric cable,  which  stands  the  pressure  perfectly  and  gives  most  satisfactory 
results. 

Of  the  various  expedients  to  which  Mr.  Ferranti  had  recourse  during  this 
trouble  with  the  cables  I  am  not  prepared  to  speak,  first,  because  I  am  not  fully 
informed  regarding  them,  and,  secondly,  because  they  form  no  portion  of  the  Fer- 
ranti system  of  distribution.  Thev  were  simplv  makeshifts,  necessitated  by  an 
unfortunate  happening  and  by  lack  of  time,  and  they  have  probably  given  rise 
to  more  discussion,  both  in  and  out  of  the  papers,  than  has  tne  system  itself. 

I  will  now  pass  on  to  a  description  of  some  typical  Ferranti  dynamos.  First 
among  these,  a  few  words  are  due  to  the  original  form  of  Ferranti  alternator, 
which,  while  it  is  no  longer  manufactured,  still,  without  doubt,  was  a  machine 
of  marked  efficiency  and  great  originality. 

The  characteristics  of  this  earliest  dynamo  are,  I  think,  about  as  follows :  The 
figures  are  not  based  upon  my  personal  experience,  for  the  machine  was  out  of 
date  long  before  my  time,  but  upon  various  fragmentary  notes  from  my  pocket- 
book  and  a  generous  quotation  from  Thompson's  "  Dynamo-Electric  Machmery." 

As  in  the  Siemens  machine  of  similar  type,  the  fields  formed,  as  they  do  now, 
**  two  upright  circular  crowns  of  electrd-magnets  with  opposing  poles.'*  There 
were  sixteen  magnets  on  each  side ;  thirty- two  in  all. 

The  pecularity  of  the  machine  lay  in  the  armature,  which  consisted  of  a  series 
of  zigzag  loops,  eight  in  number,  wound  or  folded  one  layer  upon  another,  and 
separated  by  alternate  ribbons  of  strip  insulation  of  simuar  width.  The  wind- 
ing was  in  three  multiple  circuits,  each  strip  making  ten  turns  around  the  zig- 
zag coil,  thirty  layers  of  winding  in  all. 

Each  of  these  three  coils  is  connected  at  one  end  with  a  solid  star-shaped  brass 
boss,  which,  bolted  together  from  either  side  through  the  loops  of  the  zigzag 
coil,  form  a  solid  center  for  the  disk  armature,  .and  at  the  same  time  connect  di- 
rectly with  one  of  the  collector  rings,  the  three  coils  all  again  uniting  in  an 
inner  star-shaped  piece  of  brass,  which  in  its  turn  communicate  with  the  second 
collector. 

The  disk  armature  was  30  inches  in  diameter  and  one-half  inch  thick.  Its  ex- 
treme thinness  permitted  the  magnet  poles  to  be  brought  very  close  together, 
enough  space  only  being  allowed  to  insure  safe  clearance.  The  natural  result  of 
this  was  a  very  efficient  field. 

On  these  bundles  of  irons,  at  the  portion  wrapped  with  insulation,  is  wound  the 
secondary,  which  is  in  its  turn  wrapped  with  insulation;  on  ton  of  all  this  the  pri- 
mary is  slipped  in  the  shape  of  a  number  of  coils,  wound  elsewhere  on  former 
blocks.  These  coils  are  slipped  on,  one  by  one,  and  separated  from  another  by 
washers  of  shellacked  cardboard. 

The  projecting  irons  are  then  turned  back  over  the  coils  from  each  end,  lap- 
ping each  other,  first  one  way,  then  the  other,  like  shuffled  cards,  and  the  last 
two  are  fastened  off  by  a  simple  double  L  or  tinsman-s  joint.  Half  of  each  bundle 
is  turned  back  in  each  direction,  up  and  down,  forming  complete  magnetic  cir- 
cuits in  two  directions. 

The  transformer  is  extremely  convenient  in  case  of  repairs,  when  the  ii*on8are 
really  straightened  out  and  burnt  primary  coils  replaced. 

It  seems,  however,  to  have  several  marked  defects,  the  flat  side  of  the  lamina- 
tion  is  presented  to  the  penetration  of  the  lines  of  force,  which,  according  to 
Kennedy,  is  incorrect  construction,  and  the  transformer  is  inclined  for  this  reason 
both  to  heat  rather  badly,  and  to  hum,  the  latter  trouble  being  partly  due  doubt- 
less to  the  fact  that  the  iron  can  not  be  held  so  firmly  in  this  style  of  converter 
as  in  the  more  common  type,  where  the  iron  forms  a  solid  block. 

The  transformer  is  incased  within  a  cast-iron  shell,  from  which  it  is  insulated, 
and  into  which  the  primary  and  secondary  terminals  are  fixed  by  means  of  the 
Ferranti  sulphur  insulation. 

These  converters  are  made  in  five  sizes,  25, 50, 100, 150,  and  200  lighters.  The 
large  transformers  for  reducing  the  10,000  volts  of  the  primary  to  the  2,500  volts 
of  the  street  circuits  are  of  the  same  construction  as  these  I  have  just  described, 
the  insulation  being,  of  course,  increased  to  bear  the  enormous  pressure. 

This  is  not  the  original  transformer  used  by  Ferranti;  that  was  the  Gramme 
ring  type,  and  rather  more  efficient  than  the  present  one,  I  believe,  but  scarcely 
practical  from  a  mechanical  standpoint. 

Therfe  now  remains  to  describe  only  the  Ferranti  meter,  a  most  ingenious  re- 
cording instrument,  largely  used  in  connection  with  Mr.  Ferranti^s  London  cir- 
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oiitB.  This  meter  consists  of  a  coil,  of  a  few  turns,  in  series  with  the  lamps, 
which  passes  around  a  core  of  soft  iron,  and  terminates  in  a  composition  metal 
ring,  which  is  split  to  prevent  Foucault  currents,  and  is  bolted  onto  a  soft  iron 
bise,  being,  however,  insulated  from  it.  Thus  it  will  be  seen  that  the  ring,  the 
bse,  and  the  soft  core  around  which  the  coil  passes  (the  lower  portion  of  which 
h  burnt  or  cast  into  the  ring  also),  form,  respectively,  sides,  bottbm,  and  top  of 
I  hollow  and  tight  trough;  the  iron  is  continued  from  above  the  coil,  by  means 
of  a  horseshoe-shaped  laminated  piece  of  iron  which  passes  down  outside  of  the 
ooil  and  makes  contact  with  the  base;  thus  we  have  a  magnetic  pole  at  the  top 
lod  bottom  of  the  trough.  , 

This  trough  is  filled  with  mercury,  making  contact  with  three-fourths  of  the 
inner  circumference  of  the  ring,  and  the  center  of  the  base.  The  current  enter- 
ing the  coil,  passes  around  it  to  the  ring,  and  from  the  ring  through  the  mercury 
to  the  base,  on  which  is  the  other  terminal. 

Under  the  combined  influence  of  the  magnetic  field  and  the  current  passing 
Qirough  the  mercury  from  center  to  periphery  and  vice  versa,  the  quicksilver 
is  caused  to  rotate. 

A  shaft  passes  from  a  jewel  in  the  base,  through  a  small  hole  in  the  iron  core 
to  a  train  of  wheels  at  the  top;  on  this  shaft  is  an  aluminum  fan  suspended  in  the 
bath;  this  is  all  balanced  so  nicely  that  it  actually  floats  in  mercury. 

Now,  since  the  resistance  to  rotation  due  to  friction  is  approximately  propor- 
tioDal  to  the  square  of  the  speed,  and  the  turning  moment  is  proportional  to  the 
iquare  of  the  current,  the  number  of  revolutions  performed  m  a  given  time  is  a 
measure  of  the  current  which  has  passed  through  the  meter  during  that  period. 

Owing,  however,  to  the  rule  of  friction  not  following  this  law  absolutely,  and 
oving  to  the  additional  and  irregular  friction  of  the  gear,  a  sensible  error  is  in- 
troduced. This  difficulty  is  overcome  by  placing  a  shunt  coil  of  high  resistance 
iround  the  series  coil,  which  secures  an  excess  of  electro-magnetic  action,  when 
the  friction  is  greatest  in  proportion  to  the  torque,  thus  assisting  the  low  loads. 

The  meter  is  very  accurate,  and  hed  a  quite  wide  range,  1  to  50  amperes  being 
the  capacity  of  the  100-volt  instruments;  it  is  equally  serviceable  on  direct  or 
iltemating  circuits  of  any  frequency. 

This  meter,  while  undoubtedly  accurate,  has  many  very  apparent  weak  points 
however;  the  mercury  volatilizes  quite  rapidly,  especially  when  the  instrument 
becomes  warm ;  the  meters  must  always  be  kept  upright  or  their  contents  will 
spiU,  and  they, can  not  be  carried  from  place  to  place  without  being  emptied  and 
refilled,  which,  as  the  quantity  of  quicksilver  varies,  is  apt  to  introduce  errors. 
In  view  of  these  troubles.  Mr.  Ferranti  is  now  also  manufacturing  and  using  a 
Bomber  of  meters  of  small  capacity,  similar  in  principle  to  the  well-known  Shal- 
lenberger  instrument,  which  are  sufficiently  accurate  for  general  use;  these  are 
laanufactured  under 'the  English  patents  of  Mr.  Wright,  one  of  Mr.  Ferranti's 
itaff. 
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UUITED  STATES  BOARD  OX  GEOGRAI'IIIC  NAMES. 


MESSAGE 

FROM   THE 


PRESIDENT  OF  THE  UNITED  STATES 


!  ^  TKANSMI'lTING 


The  report  of  the  United  States  Board  on  Geoffraphic  NavieH. 


rANUAST  5,  1892. — Referre<l  to  the  Committee  ou  Printing  and  ordered  to  be  printed. 


\To  the  Senate  and  House  of  Representatives: 

My  attention  having  been  called  to  the  necessity  of  bringing  about 
a  uniform  usage  and  spelling  of  geographic  names  in  the  publications 
'of  the  Government,  the  following  executive  order  was  issued  on  the 
.  4th  day  of  September,  1890 : 

As  it  is  desirable  that  uniform  n8a<;e  iu  regard  to  geographic  nomenclatnre  and 
orthography  obtain  throughout  the  Executive  Departments  of  the  Government^, 
and  particularly  upon  the  maps  and  charts  issued  by  the  various  Departments  and 
Hcreans,  I  hereby  constitute  a  Board  on  (Tcographic  Xamos,  aud  designate  the  fol- 
Ic^wing  persons,  who  have  heretofore  coiip^-rated  for  a  ^5lrailar  purpose  under  the 
^athority  of  the  several  Departments,  bureaus,  and  institutions  with  which  they  are 
*  Onnected,  a£i  members  of  said  Board : 

Prof.  Thomas  C.  Mendenhall,  IT.  S.  CoaM  and  Geodetic  Survey,  chairman. 

Andrew  H.  Allen,  Department  of  State. 

Capt.  Henry  L.  Howison,  Light-House  Board,  Treasury  Department. 

Capt.  Thomas  Turtle,  Engin(*er  Corps,  War  l)e])artineiit. 

Lieut.  Richardson  CJover,  Hydrojrraphic  Office,  Navy  Department. 

Pierson  H.  Bristow,  Post-Office  Dei>artiiient. 

Otis  T.  Mason,  Smithsonian  Instituti«»n. 

Herbert  G.  Ogden,  IJ.  S.  Coa«t  and  Geodetic  Survt\v. 

Henry  Gannett,  U.  S.  Gecdogical  Survey. 

Marcus  Baker,  U.  S.  Geological  Survey. 

To  this  Board  shall  be  referred  all  unsettled  questions  conct^rniug  geographic 
names  which  arise  in  the  Departments,  aud  the  decisions  of  the  J^oarcl  are  to  be  ac- 
cepted by  these  Departments  as  the  standard  authority  iu  such  matters. 

Department  officers  are  instructed  to  atFord  such  assistance  as  may  b(5  proper  to 
carry  on  the  work  of  this  Board. 

The  members  of  this  Board  shall  serve  without  additional  compensation,  nnd  its 
organization  shall  entail  no  expense  on  the  (Tovemment. 

The  report  of  the  Board  thus  constituted  has  been  submitted  to  me 
»nd  IS  herewith  transmitted  for  the  information  of  Congress  and  with  a 
h'ew  to  its  pubHcation  in  suitable  form,  if  such  a<'tion  is  deemed  by 
Congress  to  be  desirable. 

Benj.  Hakkison, 

Executive  Mansion,  December  23^  1891. 
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The  President  of  the  United  States: 

Sir:  The  United  States  Board  on  Geographic  Names,  constituted 
under  the  executive  order  of  September  4,  189(),  has  the  honor  to  sub^ 
mit  to  you  herewith  its  first  report: 

origin  and  history. 

The  necessity  for  a  Board  for  inducing  uniform  usage  and  spelling  of 
geographic  names  in  the  publications  of  the  Government  has  long  bea 
apparent. 

There  are  several  bureaus  and  departments  engaged  in  the  constrw 
tion  of  maps  and  charts,  and  the  publication  and  dissemination  d 
geographic  information.  Prominent  among  them  are  the  Coast  au^ 
Geodetic  Survey,  which  is  making  charts  of  the  coasts  of  the  tJnitd 
States,  the  Hydrographic  Office  of  the  Navy  Department,  from  whid 
emanate  charts  of  foreign  coasts,  the  Geological  Survey,  which  is  mak- 
ing a  mother  map  of  the  United  States,  the  General  Land  Office,  whi<k 
compiles  from  its  plats  ma])S  of  most  of  the  States  and  Territories,  tb 
Post-Office  Department,  which  decides  the  names  of  all  post-offica 
etc.  Besides  these  there  is  scarcely  a  bureau  of  the  General  Govenh 
ment  which  does  not  have  occasion  in  its  reports  and  other  papers  te 
use  geographic  names,  to  a  greater  or  less  extent. 

It  is  well  known  that  there  have  existed  among  these  bureaus  differ 
ences  of  usage  concerning  geographic  names.  Indeed,  even  among 
different  publications  of  the  same  bureau,  usage  has  not  been  uniform 
It  has  frequently  occurred  that  the  same  bureau  has  used  differed 
forms  at  diflterent  times  and  in  diflerent  publications.  In  the  winter  of 
1889  and  1890  this  matter  became  a  subject  of  conference  among  a  fet 
of  those  most  deeply  interested,  and  it  was  decided  to  attempt  the 
removal  of  a  serious  and  growing  evil  in  the  publications  of  the  Gov- 
ernment. With  this  purpose  in  view,  a  voluntary  association  of  reprfr 
sentatives  of  some  of  the  bureaus  interested  was  formed  early  in  the 
spring  for  the  purpose  of  considering  and  deciding  upon  the  proper 
names  or  the  spelling  to  be  adoj)ted  in  such  cases  as  should  be  brought 
before  it,  and  thus  gradually  to  bring  about  uniformity  in  the  pubhca- 
tions  of  the  bureaus  represented  in  respect  to  geographic  names. 

There  were  represented  in  this  association  the  Coast  and  Geodetic 
Survey,  the  Hydrographic  Office,  the  Geological  Survey,  the  Light- 
House  13oard,  the  Smithscmian  Institution,  the  Departments  of  8tat» 
and  War,  and  the  Post-Office  Department. 

After  several  meetings,  in  which  much  was  done  in  \he  way  of  d^ 
termining  methods  of  procedure  and  adopting  general  principles  for 
guidance,  as  well  as  the  consideration  and  decision  of  more  than  a  hun- 
dred cases,  it  was  recognized  that  the  importance  of  the  work  of  the 
association  and  the  difficulties  of  an  administrative  character  whicb 
might  be  anticipated,  required  that  its  organization  should  be  strength- 
ened. Under  these  circumstances  executive  authority  could  alone  8^ 
cure  adoption  in  all  Government  publications  of  the  decisions  of  tlif 
association.  The  matter  was  therefore  brought  to  your  attention  and 
the  association  was  clothed  with  the  necessary  authority  by  the  following 

KXECUTIVK   ORDER. 

As  ifc  is  desirable  that  uniform  usage  in  regard  to  sreographic  nomenclature  and 
orthography  obtain  throughout  the  Executive  Departments  of  the  Government,  aud 
particularly  upon  the  maps  and  charts  issued  by  the  various  Departments  and  bu- 
reaus, I  hereby  constitute  a  Board  on  Geographic  Names,  and  designate  the  following 


/■ 
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rsonSy  who  liave  heretofore  cooperated  for  a  similar  purpose  under  the  authority 

the  several  Departments,  bureaus,  and  institutions  with  which  they  are  connectea, 

members  of  said  Board : 

E^f.  Thomas  C.  Mendenhall,  U.  S.  Coast  and  Geodetic  Survey,  chairman. 

Andrew  H.  Allen,  Department  of  State. 

Capt.  Henry  L.  Howison,  Light-House  Board,  Treasury  Department. 

Capt.  Thomas  Turtle,  Engineer  Corps,  War  Department. 

Lieut.  RichardHon  Clover,  Hydrographic  Office,  Navy  Department. 

Pierson  H.  Bristow,  Post-Ofiice  Department. 

Otis  T.  Mason,  Smithsonian  Institution. 

Herbert  G.  Ogden,  U.  S.  Coast  and  Geodetic  Survey. 

Henry  Gannett,  U.  S.  Geolojijical  Survey. 

Marcus  Baker,  U.  S.  Geological  Survey. 

To  this  Board  shall  be  referred  all  unsettled  quentious  concerning  geographic  names 

liich  arise  in  the  Departments,  and  the  decisions  of  the  Board  are  to  be  accepted  by 

ese  Departments  as  the  standard  authority  in  such  matters. 

Department  officers  are  instructed  to  afford  such  assistance  as  may  be  proper  to 

rry  on  the  work  of  this  Board. 

The  members  of  this  Board  shall  serve  without  additional  compensation,  and  its 

ganization  shall  entail  no  expense  on  the  Government. 

Benjamin  Harrison. 
Executive  Mansion,  September  4,  JS90. 

Under  this  authority  the  Board  has  held  seventeen  meetings.  It  has 
lopted  a  code  of  by-laws  for  regulating  the  transaction  of  business, 
1.8  agreed  upon  certain  general  principles  for  guiding  its  decisions, 
id  has  decided  about  2,000  cases. 

The  by-laws  under  which  its  proceedings  have  been  carried  on  are  as 
illows :  * 

BY-LAWS. 

I. — Name. 
This  organization  shall  be  called  ''The  United  States  Board  on  Geographic  Names." 

II. — Officers  of  the  Board, 

The  officers  shall  consist  of  a  chairman,  a  secretary  (who  snail  be  elected  by  ballot), 
Ld  an  executive  committee  of  three  to  be  appointed  by  the  chair  with  the  concur- 
nce  of  the  Board,  aU  of  whom  shall  serve  for  one  year  or  until  their  successors  shall 
» chosen. 

III. — Duties  of  officers. 

(a)  The  chtkirman  shall  preside  at  the  meetings  and  shall  certify  to  the  decisions 
r  the  Board.-  He  shall  appoint  all  committees  not  speciaUy  named  by  the  Board. 
e  shall  have  power  to  designate  a  member  of  the  Board  to  act  for  him  during  his 
>mporary  absence. 

(fr)  The  secretary  shall  record  the  proceedings  of  the  Board  and  shall  keep  a  record 
lat  will  show  the  decisions  rendered,  or  other  action  of  the  Board  upon  cases  sub- 
mitted to  it,  with  reference  to  the  papers  tiled  in  each  case.  He  shall  maintain  files 
f  the  original  papers,  or  copies  or  tnem,  that  may  be  presented  in  each  case^  cou- 
eniently  arranged  for  reference.  He  shall  conduct  the  general  correspondence  and 
^all  receive  communications  presented  for  the  consideration  of  the  Board,  trans- 
utting  them  to  the  executive  committee  as  their  character  may  require  or  as  may 
e  hereafter  provided. 

(c)  The  executive  committee  shall  receive  through  the  Secretary  aU  communica- 
lons  requiring  decision  by  the  Board,  shall  investigate  the  questions  presented,  se- 
tirin^  information  from  all  available  sources,  and  shall  report  upon  them  to  the  Board, 
ubmitting  recommendations  regarding  them. 

IV. — Meetings. 

The  Board  shall  hold  regular  meetings  on  the  first  Tuesday  in  eacli  mouth,  except- 
ing the  months  of  July,  August,  and  September.  Special  meetings  may  be  called  by 
he  chairman  or  by  the  executive  committee.  A  majority  of  the  Board  shall  consti- 
Qte  a  quorum.  The  affirmative  vote  of  a  majority  of  all  the  members  of  the  Board 
hall  be  required  in  the  final  docisiou  in  any  case.  AU  motions  presented  for  the 
onsideration  of  the  Board  shall  be  submitted  in  writing. 
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V. — Amendmevi4i. 

These  by-laws  may  be  amended  at  any  ref2:u1ar  or  special  meeting,  by  a  majority 
vote  of  alf  the  members  of  the  Hoard,  provided  that  the  proposed  amendment  huH  befo 
presented  at  least  four  weeks  ])n'vious  to  the  time  the  vote  is  taken. 

Washington,  D.  C.  adopted  November  4,  1890. 

Uuder  these  by-laws  the  Board  was  organized  vrith  Prof.  T.  C.  Men 
denhall  as  chairman,  as  provided  for  in  the  ExeeutiVfe  order,  the  elec 
tion  of  Lieut.  Commander  Richardson  Clover  Ti«  secretary,  and  the  aj^ 
pointraent  of  Messrs.  Henry  Gannett,  Richardson  Clover,  and  H.  G. 
Ogden  as  executive  (committee. 

WORK  DONE. 

The  necessity  of  tliis  Board  ha^s  already  been  amply  demonstrated 
During  this,  its  first  year,  there  have  been  submitted  to  it  more  thai 
2,()(K)  questions  and  decisions  have  been  rendered  in  nearly  all  of  the:* 
cases.  Shortly  after  it  was  organized  it  was  called  u[)on  to  render  d^ 
cisions  concerning  several  hundred  names  in  Alaska,  where  the  utmost 
confusion  exists  regarding  geographic  names.  In  this  region  the  difi 
culties  of  transliteration  of  Russian  and  Indian  names  into  EngUsh 
characters  are  complicatetl  by  the  fact  that  expedition  after  exi)editioi 
visiting  this  region  has  a^ssigned  diflPerent  sets  of  names  to  its  geo^ 
graphic  features.  The  difficulties  encount^*red  in  settling  the  questions 
submitted  relative  to  Alaskan  names  made  it  apparent  that  nothing 
short  of  a  complete,  revision  of  the  geographic  nomenclature  of  Alaski 
w(mld  be  satisfactory.  Accordingly  the  Board,  having  decided  thf 
cases  submitted  to  it,  is  now  eugage<l  in  making  such  a  revision,  tbe 
result  of  which  will  be  to  fiirnish  a  geographic  dictionary  of  the  Ter 
ritory. 

The  Lighthouse  Bojird  and  the  Coast  and  Geodetic  Survey  have  sub- 
mitted to  this  Board  all  cases  occurring  in  the  light  lists  concerniDf 
which  there  is  a  difference  in  usage  or  opportunity  for  improvement. 
These  questions  have  been  discussed  and  decided,  and  the  decisions  go 
far  toward  settling  the  nomenclature  of  the  coast  and  lake  shores. 

The  Census  Office  has  submitted  to  the  Board  all  cases  of  ditterence 
of  usage  in  county  and  township  names,  and  the  names  of  corporate 
towns,  cities,  etc.,  and  all  these  questions,  numbering  fully  1,000,  havf 
been  decided  after  suitable  investigation.  In  connection  with  this 
work  the  Board  has  made  certain  minor,  but  widespread  changes  i» 
nomenclature,  which  are  expressed  in  principles  r>  to  10,  inclusive.  (See 
j)age  8.)  As  a  part  of  this  work  the  Board  has,  aft^ir  examination  a«<l 
the  decision  of  all  disputed  cases,  approved  a  certain  form  of  spelling 
of  the  names  of  the  counties  of  the  United  States. 

ORiaiN   OP   AND   CHANGES  IN   NAMES. 

With  the  exception  of  the  names  of  political  subdivisions,  geographic 
names  in  this  country  have  not,  as  a  rule,  been  bestowed  by  any  formal 
authority.  The  names  of  natural  features,  rivers,  lakes,  mountains, 
capes,  etc.,  and  of  uncjiartered  bodies  of  population,  have  received  their 
names  originally  from  explorers,  surveyors,  and  early  settlers,  and  these 
names  have  been  perpetuated  by  common  consent.  The  names  of  states, 
counties,  and  municipalities  of  all  classes,  on  the  other  hand,  have  been 
ap[)lied  either  by  legislative  enactment  or  charter,  and  therefore  possess 
some  decree  of  formal  authority. 
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Differences  of  usage  exist  to  a  large  extent,  not  only  in  the  names  of 
natural  features  and  unincorporated  plac^es,  but  even  in  those  of  organ- 
ized bodies  of  population  whose  names  have  been  bestowed  by  formal 
authority.    These  differences  have  originated  in  numerous  ways. 

In  the  unsettled  parts  of  the  country,  different  exploring  expeditions, 
ignoring  the  work  of  their  predecessors,  have  given  new  names  to  fea- 
tures already  named.  As  elsewhere  noted,  this  difficulty  has  often  oc- 
curred in  Alaska,  which  has  been  visited  in  recent  years  by  numerous 
exi)edition8. 

The  transliteration  of  Indian  names  has  .everywhere  been  It  fruitful 
source  of  differences  in  spelling,  inasmuch  as  no  two  persons  understand 
alike  or  render  into  the  same  EngUsh  characters  the  obscure  sounds  of 
Indian  names. 

It  oft^n  happens  in  the  case  of  the  larger  geographic  features,  such 
as  extended  mountain  ranges,  rivers,  etc.,  that  different  names  have 
been  applied  locally  in  different  parts,  and  these  different  names  have 
become  well  settled  in  usage. 

It  frequently  happens  that  railroads  adopt  names  for  their  stations 
different  from  those  of  the  towns  or  villages  in  which  they  are  situated, 
and  thus  divide  the  usage.  To  a  much  greater  extent,  however,  than 
the  railroads  has  the  Post-Oflfice  Department  confused  the  nomenclature 
of  the  smaller  towns  and  villages  by  attaching  names  to  the  post-offices 
not  in  accordance,  with  those  in  lo(»al  usage.  Indeed,  a  list  shows  that 
there  are  in  this  country  thousands  of  cases  where  the  name  of  the 
post-office  does  not  conform  to  the  local  name  of  the  place  in  which  it 
is  situated.  These  diff<erences  are  very  conftising  to  those  using  the 
postal  service,  and  it  seems  desirable  to  reduce  their  number  as  far  as 
practicable,  at  the  same  time  recognizing  the  importance  of  having  but 
one  post-oflftce  of  Rie  same  name  in  each  state. 

By  far  the  greater  number  of  differences  in  usage,  however,  have 
their  origin  in  carelessness  or  ignorance  on  the  part  of  those  making 
use  of  the  names.  Such  errors  appearing  in  print  aie  frequently  per- 
petuated, especially  in  popular  works,  and  often  supplant  the  original 
name  in  usage. 

Originating  in  these  divergencies  of  spelling,  there  is  distinctly 
traceable  a  development  of  geographic  nomenclature,  which  is  on  the 
w^hole  proceeding  in  a  beneficial  direction.  Its  tendency  is  towards 
the  discarding  of  objectionable  names  and  the  adoption  of  pleasing 
ones,  and  towards  the  simplification  and  abbreviation  of  names,  par- 
ticularly as  shown  in  the  dropping  of  silent  letters.  The  Board,  recog- 
nizing this  course  of  development,  deems  it  to  be  within  its  power  to 
guide  it,  and  even  to  forestall  it,  as  far  as  its  future  course  may  be 
foreseen. 

The  extent  to  which  geographic  names  have  been  modified  without 
being  radically  changed  is  scarcely  appreciated.  A  large  proportion, 
probably  a  majority  of  the  names  of  natural  features  have  undergone 
changes  in  spelling  to  a  greater  or  less  extent  since  they  were  first  ap- 
plied, while  of  the  names  of  political  divisions,  although  established  by 
formal  act,  a  considerable  proportion  have  also  changed,  and  such 
changes  have,  in  thousands  of  cases,  become  firmly  established.  There- 
fore the  position  assumed  by  some  persons,  that  we  should  revert  to  the 
original  forms  of  names,  would,  if  carried  out,  result  in  changing  the 
names  oi  a  large  proportion  of  our  natural  and  artificial  features. 


6  UNITED   STATES   BOARD   ON   GEOGRAPHIC   NAMES. 

POLICY   OF  THE   BOARD. 

The  Board  is  agreed  that  in  general  the  name  which  is  in  commoD 
local  use  at  present  should  be  s^opted.  This  is  a  broad  general  prin- 
ciple, and  summarizes  the  i)olicy  of  the  Board,  with  the  exception  of 
certain  classes  of  cases  mentioned  below.  It  covers  cases  of  changes  cr 
corrui)tions  of  names,  except  where  such  changes  or  corruptions  an 
considered  to  be  unworthy  of  perpetuation. 

The  difficulties  encountered  in  carrying  out  this  principle  are  found 
mainly  m  determining  what  is  local  usage,  or  the  prevailing  local  usage 
where  it  is  divided  between  different  forms.  Where  the  local  usage  b 
so  divided,  opportunity  is  afforded  for  the  selection  of  the  more  appro 
priate  and  euphonious  of  the  names  in  use. 

The  Board  considers  it  desirable  to  depart  from  local  usage  in  certaii 
cases  in  order  to  effect  reforms  in  nomenclature.  Among  these  de 
partures  approved  by  the  Board  are  the  following: 

(a)  The  avoidance,  so  far  as  seems  practicable,  of  the  possessive  fom 
of  names. 

(h)  The  dropping  of  the  final  "h"  in  the  termination  "burgh." 

(c)  The  abbreviation  of  "borough"  to  "boro." 

(d)  The  spelling  of  the  word  "center"  as  here  given. 

(e)  The  discontinuance  of  the  use  of  hyphens  in  connecting  parts  of 
names. 

(/)  The  omission  wherever  practicable  of  the  letters  "C.  H."  (Conit 
House)  after  the  names  of  county  seats. 

(g)  The  simplification  of  names  consisting  of  more  than  one  word  bj 
their  combination  into  one  word. 

{h)  The  avoidance  of  the  use  of  diacritic  characteju^. 

(t)  The  dropping  of  the  words  "city"  and  "town"  as  parts  of  name& 

All  of  these  changes  are  warranted  by  the  direction  of  development 
The  possessive  form  of  names  is  rai>idly  disappearing,  except  in  rare 
cases  where  good  reason  exists  for  its  retention.  In  most  cases  this  is 
effected  by  dropping  the  apostroi)he  and  the  final "  s. "  In  cert^ain  cases, 
however,  usage  or  euphony  appears  to  req.uire  the  retention  of  the  final 
"  s"  when  the  aiK)stroi)he  only  is  dropped. 

Concerning  the  termination  "  burg  "  or  "  burgh, "  as  Pittsburg,  an  ex 
tensive  correspondence  has  developed  the  fact  that  in  more  than  three- 
fourths  of  the  places  having  this  termination  the  final "  h  "  is  not  in  local 
use.  The  case  of  the  termination  "boro"  or  "  borough,"  as  Attleboro, 
is  very  similar.  The  present  tendency  is  strongly  toward  the  substi 
tution  of  the  abbreviated  form.  The  Board  therefore  deems  it  desirable 
and  advisable  to  induce  uniformity  in  this  matter  in  the  manner  indi 
cated. 

In  the  case  of  the  word  "  center  "  as  part  of  a  name,  as  Mansfield  Cen 
ter.  Center  Kutland,  usage  appears  to  be  about  equally  divided  between 
center  and  centre^  and  tiie  Board  has  adopted  the  first  of  the  above 
forms  of  the  word. 

Hyphens,  in  ('(mnecting  i)arts  of  names,  appear  to  be  useless,,  while 
they  add  to  the  eoui])lexity  of  the  spelling. 

The  practice  of  adding  the  letters  "C.  H.,"  meaning  court-house,  to 
the  name  of  a  county  seat  is  prevalent,  especially  in  the  southern  states. 
Frequently  the  place  has  two  names,  one  being  its  charter  name,  the 
other  the  name  of  the  county  with  "  C.  H."  appended;  thus  the  county 
seat  of  Raleigh  County,  W.  Va.,  is  known  as  Becklev  and  a«  Baleigb 
"  C.  H. " 

The  tendency  toward  simplification  is  in  noway  shown  more  decidedly 
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than  in  the  combination  of  the  several  words  forming  a  name.  Thus 
"La  Fayette''  has  become  well  nigh  universally  "Lafayette/'  "El  Do- 
rado" has  become  "Eldorado,''  etc.  The  Board  approves  this  tend- 
ency and  will  further  it  as  far  as  possible  without  forestalling  usage  too 
greatly. 

The  use  of  diacritic  characters  in  geographic  names,  in  the  United 
States,  such  as  the  German  umlaut,  the  Spanish  tilde,  etc.,  is  rapidly 
disappearing.  It  would  be  impossible^  even  were  it  desirable,  to  op- 
pose this  change. 

The  practice  of  adding  the  word  city  or  town,  as  Boise  city,  Marshall- 
town,  as  a  part  of  the  name  is  a  useless  complication,  growing  in  most 
cases  out  of  an  optimistic  spirit  on  the  part  of  the  promoters  of  the 
place.    It  is  oft-en  misleading  and  almost  invariably  unnecessary. 

Outside  of  the  United  States,  where  the  Department  of  State  and 
United  States  Hydrographic  Office  are  chiefly  interested,  the  work  of 
the  Board  is  directed  to  the  harmonization  of  American  usage  in  geo- 
graphic nomenclature  with  the  usage  of  the  great  map-making  nations — 
England,  Germany,  and  France.    The  Department  of  State,  by  reason 
of  its  diplomatic  and  consular  functions,  is  intimately  concerned  with 
the  present  style,  change  of  names,  transfers  of  territorial  jurisdiction, 
cession  and  acquisition  of  territory  by  various  governments  abroad,  and 
the  proi)er  forms  of  the  titular  political  nomenclature  of  foreign  states 
and  nations.    The  interest  of  the  Hydrographic  Office  is  involved  by 
reason  of  its  publication  of  charts  and  sailing  directions  of  all  foreign 
•  waters,  to  the  effective  use  of  which  uniformity  of  geographic  nomen- 
clature is  obviously  indispensable.    The  forms  of  foreign  names  recom- 
mend^ for  adoption  are  determined  on  consultation  of  established 
usage,  the  best  authorities  upon  ethnological  and  political  history  and 
derivation,  and  current  geographic  and  political  information  from  au- 
thentic sources. 

Many  names  in  foreign  civiUzed  countries  present  a  peculiar  diffi- 
culty  and  appear  to  require  that  a  further  exception  be  made  to  the 
general  principle  of  following  local  usage.  This  lies  in  the  fact  that 
many  foreign  names  have  been  anglicized  and  the  anglicized  form, 
often  quite  different  from  the  local  form  (meaning  by  local  form  that 
in  use  by  the  best  authorities  in  the  country  having  jurisdiction),  is  well 
established  in  usage  in  this  country. 

It  is  understood  by  the  Board  that  our  charts  of  the  coasts  of  foreign 
countries  using  lioman  characters,  made  for  the  use  of  our  l!^avy  and 
merchant  marine,  generally  require  the  use  of  the  local  forms  of  these 
names  ;  while,  on  the  other  hand,  popular  usage  in  this  country,  espec- 
ially in  our  atlases  and  text  books,  requires  the  anglicized  form.  The 
Board  practically  leaves  this  matter  on  the  same  footing  as  heretofore, 
|)ermitting  the  use  of  local  forms  of  foreign  names  ui)on  our  charts,  anci 
the  anglicized  forms  upon  maps  designed  for  use  in  this  country.  It 
hopes,  however,  that  the  way  may  be  opened  in  the  near  future  to  the 
adoption  throughout  of  the  local  forms  of  these  names,  and  the  rejection 
of  the  angliciz^  forms.  In  such  specific  cases  as  have  been  brought 
to  its  attention,  it  has  decided  uniformly  in  favor  of  the  local  form. 

Most  of  the  nations  of  Europe,  either  through  national  boards  or  geo- 
graphic societies,  are  engaged  in  the  regulation  of  the  orthography  of 
geographic  names.  Their  attention  has  been  particularly  directed 
toward  producing  uniformity  in  the  transliteration  of  aboriginal  names 
written  in  characters  other  than  Roman.  These  nations  have  practi- 
cally agreed  upon  a  system  of  transliteration,  which,  with  one  or  two 
exceptions,  has  been  adoi>ted  by  this  Board,  thus  coming  into  practical 
agreement  in  this  matter  with  the  rest  of  the  civilized  world. 
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The  matters  above  discussed  have  been  formulated  as  principles  for 
the  ijuidance  of  the  Board  in  deciding  specific  cases.     It  must  be  under- 1  u 
stood  that  these  are  not  designed  as  rules,  but  as  guiding  principles,  |_ 
from  which  the  Board  reserves  liberty  to  depart  whenever,  in  its  judg 
ment,  it  deems  it  advisable  to  do  so. 

PRINCIPLES  FOR  SPECIAL  APPLICATION  IN  THE  UNITED  STATES. 

a 

1.  That  spelling  and  pronunciation  which  is  sanctioned  byloal 
usage  should  in  general  be  adopted. 

2.  Where  names  have  been  changed  or  corrupted,  and  sucb  chan^ 
or  corruptions  have  become  established  by  local  usage,  it  is  notn 
general  advisable  to  attempt  to  restore  the  original  form. 

3.  In  cases  where  what  was  evidently  originally  the  same  word  ap- 
pears with  various  spellings  sanctioned  by  local  usage,  when  appliedto 
different  features,  these  various  spellings  should  be  regarded  as  in  effect 
different  names,  and  as  a  rule  it  is  inadvisable  to  attempt  to  prodote 
uniformity. 

4.  Where  a  choice  is  offered  between  two  or  more  names  for  the  same 
place  or  locality,  all  sanctioned  by  local  usage,  that  which  is  most 
appropriate  and  euphonious  should  be  adopted. 

5.  The  possessive  form  should  be  avoided  whenever  it  can  be  doie 
without  destroying  the  euphony  of  the  name,  or  changing  its  descrip- 
tive application. 

6.  In  names  ending  in  "burgh,''  the  final  "h''  should  be  dropped. 

7.  l!^ames  ending  in  "borough''  should  be  abbreviated  to  "boro." 

8.  The  word  "center,"  as  a  part  of  a  name,  should  be  spelled  as  aboie 
and  not  "centre." 

9.  The  use  of  hyphens  in  connecting  parts  of  names  should  be  dis- 
continued. 

10.  The  letters  "C.  H."  (Court  House)  appended  to  the  names  of 
county  seats  should  be  omitted. 

11.  In  the  case  of  names  consisting  of  more  than  one  word,  it  s 
desirable  to  combine  them  into  one  word. 

12.  It  is  desirable  to  avoid  the  use  of  diacritic  characters. 

13.  It  is  desirable  to  avoid  the  use  of  the  words  city  and  town,  as 
parts  of  names. 

PBINCIPLES  FOB  SPECIAL  APPLICATION  IN  FOREIGN  COUNTRIES. 

« 

14.  Geographic  names  in  countries  that  use  Roman  characters  should 
be  rendered  in  the  form  sidopted  by  the  country  having  jurisdiction, 
except  where  there  are  English  equivalents  already  fixed  by  usage. 
In  cases  where  the  English  equivalent  is  so  different  from  the  local  fona 
that  the  identity  of  the  latter  with  the  former  might  not- be  recognized, 
both  forms  may  be  given. 

15.  The  spelling  of  geographic  names  that  require  translit^ratiou 
into  Roman  characters  shcmld  represent  the  principal  sounds  of  the 
word  as  pronounced  in  the  native  tongue,  in  accordance  with  the  sounds 

•  of  the  letters  in  the  following  system : 

An  approximation  only  to  the  true  sound  is  aimed  at  in  this  system. 
The  vowels  are  to  be  pronounced  as  in  Italian  and  on  the  continent  of 
Europe  generally,  and  the  consonants  as  in  English. 
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Letters. 


a 
e 


o 

n 


•Sounds. 


ai 

au 

ao 

ei 


b 
c 

ch 
d 
f 


g 
h 

■ 

J 


kh 


i\ 


m 
n 

"g 
P 

q 

r 

8 
t 
V 

w 

y 


Example. 


ah,  a  as  in  father, 
eh,  e  as  in  men 


English  e ;  i  as  in  ravine ;  the  sound  of  ee 
in  beet.    Thus,  not  Feejee,  but 

o  as  in  mote. 

double  o,  as  ill  boot. 

All  vowels  are  shortened  in  sound  by 
doubling  the  following  consonant 

Doubling  of  a  vowel  is  only  necessary 
whete  there  is  a  distinct  repetition  of 
the  single  sound 

English  i  as  in  ice 

ow  as  in  how.    Tims,  not  Foochow,  but. . 

•is  slightly  different  from  above 

is  the  sound  of  the  two  Italian  vowels, 
but  is  frequently  slurred  over,  when  it 
is  scarcely  to  be  distinguished  from  ey 
in  the  English  they 

English  b. 

is  always  soft  and  nearly  the  sound  of  s ; 
the  hard  c  is  given  by  k 

is  always  soft,  .is  in  ('hurch 

English  d. 

English  f;  ph  should  not  be  used  for  the 
sound  off.     Thus,   not  Haiphong,  but.. 

is  always  hard  (soft  g  is  given  by  j) 

is  always  pronounced  when  inserted. 

English  j .  Dj  should  never  be  put  for  this 
sound 

English  k.  It  should  always  be  put  for 
the  hard  c.    Thus,  not  Corea,  but 

the  Oriental  guttural 

is  another  guttural,  as  in  the  Turkish 

as  in  English. 

has  two  slightly  difierent  sounds,  as  in 

finger,  singer, 
as  in  English, 
should  never  be  employed;  qu  is  given  by 

kw 


as  in  English. 


Java,  Banana,  Somali,  Bari. 
Tel  el  Kebfr,  01<^leh,  Medina, 
Levuka,  Peru. 

Fiji,  Hindi. 


is  always  a  consonant,  as  in  yard  (Kikuyu), 
and  therefore  should  not  be  used  for  the 
vowel  i.     Thus,  not  Mikindiiny,  but 

English  z ' 

Accents  should  not  generally  be  used,  but 
where  there  is  a  very  decided,  emphatic 
syllable  or  stress  which  affects  the  sound 
of  the  word  it  should  be  marked  by  an 
acute  accent 


/^ 


Yarra,  Tanna,  Jidda*  Bonni. 


Nuulua. 
Shanghai. 
Fuchau. 
Nanao. 


Beirfit,  Beiltil. 

Celebes. 
Chingchin. 


Haifong,  Nafa. 
Galdpagos. 


Japan,  Jinchuen. 

Korea. 
Khan. 
Dagh,  Ghazi. 


Kwangtung. 


SawiCkin. 


Mikinddni. 
Zulu. 


Tongatiibu,  Galapagos,  Pal^ 
wan,  Sarawak. 


In  conclusion,  the  Board  respectfully  calls  your  attention  to  the  fact 
hat  it  has  no  means  i)rovided  for  printing  and  circulating  its  decisions. 
rhas  far  the  bulletins  of  the  Board  have  been  published  by  various 
>ureaa8  represented.    Through  the  courtesy  of  the  Smithsonian  Insti- 
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tution,  and  at  its  expenRe,  Bulletin  No.  1  has  been  published,  and  an 
edition  of  7,000  copies  distributed.  The  Coast  and  Geodetic  Survey 
has  printed  its  second  bulletin  with  an  edition  of  7,500  copies,  and  the 
Light-House  Board  has  through  the  Treasury  Department  printed  the 
third  bulletin,  with  an  edition  of  8,000.  This  method  of  publication  ig 
obviously  unsatisfactory.  It  is  imx)ortant  that  the  de<;isions  of  the 
Board  be  promptly  brought  to  the  att-ention  of  the  officers  of  the  Gov 
ernment,  and  this  can  be  done  only  by  their  prompt  publication  suod 
wide  circulation.  Judging  from  past  experience,  it  appears  that  10,00( 
ex)pies  of  each  of  its  bulletins  will  be  required  to  meet  the  demands  cf 
the  Government  Departments. 

The  general  public,  and  especially  the  newspapers,  the  educators  anl 
the  educational  publishers  of  the  country  have  manifested  great  intereet 
in  the  work  of  the  Board.  Its  decisions  have  been  generally  accepted 
by  geographers,  publishers,  and  educators,  and  it  seems  on  all  SK^counti 
desirable  that  these  classes  should  be  informed  promptly  and  fully  of 
the  decisions.  To  supply  them  would  require  an  equal  number,  and 
the  Board  asks  that  reconunendation  be  made  to  Congress  that  prope 
provision  be  made  for  printing  and  distributing  these  bulletins. 

There  are  submitted  herewith,  as  Appendix  A,  a  list  of  the  decisions 
of  the  Board,  and  as  Appendix  B,  a  list  of  the  counties  of  the  United 
States,  with  the  spelling  as  authorized  by  the  Board. 

Bespectfiilly  submitt^. 

T.  C.  MENI)ENHAL.Ly 

Chairman. 


/ 


Appendix  A. 


LIST    OF    DECISIONS. 


rwing  lists  the  adopted  forms  are  printed  in  heavy  face  lower  case  type,  certain  disoazded 
ered  in  the  aame  alphabetical  list  and  printed  inUaUos,  In  each  case  after  the  disoaided 
pted  fonn  is  added  in  parentheses  for  ready  reforenoe. 

IN  THE  UNITED  8TATE& 


aet  Point.     Kennebec  BiTer, 

4  Point.    (Abagadaaset.) 
lien  County,  Indiana, 
iboit.) 

Range.    Wyoming  and  Men- 
New  Jersey.    (Absecon.) 

Atlantic  County,  New  Jersey. 

(Aoabonaok.) 
ik  Harbor.    Long  Island,  New 

County  seat,  Acoomac  Co., 
• 

C  JET.    (Accomac.) 
K)k.    Raritan  River,  New  Jer- 

MoLeod  County,  Minnesota, 
icoma.)    Minnesota. 
ek  and  Landing,    (Aquia.) 
Warren  County,  Indiana. 
reek.    Ossabaw  Sound,  Qeor- 

^iu2.    (Agattu.) 

land.    Alaska. 

and.    Semidi  Islands,  Alaska. 

laland.     Off  east  side  Alaska 

la. 

Bland.    (Aghiynk.) 

it.    Columbia  River,  Washing- 

ames  River,  Virginia. 

iken.) 

iding.    (Aiken.) 

d.    (Akun.) 

md,    (Akun.) 


Ahaun  Island,    ( Akun. ) 

Akoutan  Island.    (Akutan.) 

Akun  Island.    Alaska. 

Akutan  Island.    Alaska. 

Alamota.    Lane  County,  Kansas. 

Alapaha.    Berrien  County,  Georgia. 

Alaska  Penlnanla.    Alaska. 

Alexander.     Tallapoosa  County,  Ala- 
bama. 

Aliashka  Peninsula.    (Alaska. ) 

A  U€uka  Peninsula.    (Alaska. ) 

AUapaha.    (Alapaha.) 

Allegany.      Potter    County,    Pennsyl- 
vania. 

Allegheny.    (Allegany.)    Pennsylvania. 

Alloway  Landing.    Mississippi  River, 
Mississippi. 

Alomaia.    (Alamota.) 

Alaek  River.    Alaska.  * 

AlUek.    (Alsek.) 

Altsekh.    (Alsek.) 

Amatignak  laland.    Andreanof  Islands, 
Alaska. 

Amatignake  Island.    (Amatignak.) 

AnmUgnakh  Island.    (Amatignak.) 

Amchitka  Island.    Alaska. 

Amdal.    (Aurdal.) 

Amea  Ripple.    Ohio  River,  West  Vir- 
ginia. 

Amite.    Tangipahoa  Parish,  Louisiana. 

Amitkhitka  Island.    (Amchitka.) 

Amoughta  Island.    (Amukta.) 

Amoukhta  Island.     (Amukta.) 

Amtchitka  Island.    (Amchitka.) 

Amuchta  Island.    (Amukta.) 

Amukta  laland.    Alaska. 

U 
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Azuoostla  River.  DiBtriot  of  Co- 
Imnbia. 

Andrealaki«  Fort.  On  Tokon  River, 
Alaska. 

Andreanof  laUnda.    Alaska. 

Andreanov  Islands,    (Andreanof.) 

Andreamwskjf  Islands,    (Andreanof.) 

Andreaivskjf  Fort,    (Andrea&ki.) 

Andreitfski  Fori,    ( Andreaftki. ) 

Andreievsky  Fort,    (Andreafski.) 

Angers,    (Angns.) 

Angua.    Polk  County,  Minnesota. 

Aniakcha  Bay,    (Aniakchak.) 

Aniakohak  Bay.  East  side  Alaska  Pen- 
insula. 

Ankeny  Landing.  Columbia  River^ 
Oregon. 

Apalachee  Bay.    Florida. 

Apalachioola.  River,  bay,  and  town, 
Florida. 

Appalachee  Bay.    (Apalaehee.) 

Appa  lackioola,    ( Apalachicola. ) 

Applecreek.    Wayne  County,  Ohio. 

Appledore  Island.  One  of  the  Isles  of 
Shoals,  Me.  The  change  firom  Hog  Is- 
land to  Appledore  Island  has  been 
effected  for  a  number  of  years,  and  the 
name  adopted  is  that  found  universally 
in  the  official  documents  of  the  town 
ofKittery. 

Aquia.  Creek  and  Landing,  Potomac 
River,  Virginia. 

Arago,  Cape.    Oregon. 

Arapahoe.    Haskell  County,  Kansas. 

Archbald,    (Archbold.) 

Archbold.    Fulton  County,  Ohio. 

Archer.    O'Brien  County,  Iowa. 

Archer  Grove.    (Archer.) 

Arizona.    Claiborne  Parish,  Louisiana. 

Arizonia.    (Arizona.)    Louisiana. 

Arkansas  Post.  Arkansas  County, 
Arkansas. 

Armstrong.    Mississippi  River,  Illinois. 

Arnold.    Mississippi  River,  Hlinois. 

Arrapahoe.    (Arapahoe.)    Kansas. 

Aahbee  Harbor.  Roanoke  Island,  North 
Carolina. 

Ashby's  Cove.    (Ashbee.) 

Aahport.  Lauderdale  County,  Ten- 
nessee. 

Atherton.    Mississippi  River,  Hlinois. 

Atka  Island.    Alaska. 

Atkha  Island,    (Atka.) 

Atkiaaon  Dam.  Kanawha  River,  West 
Virginia. 


Attoo  Island.    (Attn.) 

Attou  Island,    (Attn.) 

Attn  Island.    Alaska. 

Anbrey.    (Aubry.) 

Anbry.    Johnson  County,  Kansas. 

Ancilla.    River  and  post-office,  Florida 

AugueUn  Island.    (Augustine.) 

Auguatine  Island.    In  Cook  Inlet,  Al» 

ka. 
AiirdaL    Ottertail  County,  Minnesota. 
Aveilll   Dock.     St.    Lawrence    BiTei, 

New  York. 
Avery  Ledge.    Off  Cape  Ann,  Massachfr 

setts. 
Avery  Rock.    Machias  Bay,  Maine. 
Ayletta.    King   William  County,  Yii 

ginia. 
Ayrea  laland.    Mesquite  Bay,  Texas. 
Babba  laland.    Ohio  River,  West  Vir- 
ginia. 
Baoon  Inlet.    Long  Bay,  North  Caro- 
lina. 
Baggera  Point.    Indian  River,  Florida. 
Bailey  Harbor.    Lake  Michigan,  Wii- 

consin. 
Bailey  Light.    Massachusetts. 
Baker  Island.    Frenchman  Bay,  Maine. 
Baker  laland.    Ohio  River,  Ohio. 
Baker  ShoaL     Delaware   River,   Kev 

Jersey. 
Bald  Head.    Cape  Fear  River,  North 

Carolina. 
Bald  Rock.    Frenchman  Bay,  Maine. 
Ball  Bead,    (Bald  Head.) 
Ballston  Spa.    Saratoga  County,  New 

York. 
Bango.    (Baugo.)    Indiana. 
Bang's  Island.    (Cushing.) 
Baniater  River.    Branch  of  Dan  River, 

Virginia. 
Bannister  River.    (Banister.) 
Baranof  Island.    Alaska. 
Barber  Point.    Lake  Champlain,  New 

York. 
Barbre  Landing.    Red  River,  Louisiana. 
Barkley.    Jasper  County,  Indiana. 
Barnes  Landing.  Mississippi  River,  Hia- 

sissippi. 
Barnwell  Plaoe.  Savannah  River,  South 

Carolina. 
Baronoff  Island.    (Baranol) 
Barre.    (Barree.) 
Barree.    Huntingdon  County,  Peuuyl- 

vania. 
Barslow  Book.    (Baistow.) 
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:.  Coast  of  Massachnsetts. 
sttlement.    Louisiana. 
menu    (Barthelemy.) 
Long  Island  Sound,  Con- 

ig.    Ohio  Biver,  Illinois. 

ttesYille.) 

leL    St.  Clair  Biver,  Mich- 

[ri  Biver,  Missonri. 
ipley  County,  Indiana. 
jBsippi  Biver,  Missouri, 
xt  County,  Indiana, 
um  County,  New  Jersey. 
,    (Takutat  Bay.) 
nando  County,  Florida. 

(Point  Comfort.) 
ird.  ( Bayou  Grand  Liard. ) 
Liard.    Louisiana, 
rd.     (Bayou  Petit  Liard.) 
lard.    Louisiana. 
3reach  Inlet.) 
(Beresford.) 
'ampa.) 
ihall  County,  Kansas. 

(Buckley  Bluff.) 
e.    Alaska  Peninsula, 
eigli  County,  West  Vir- 

Bering.) 

^    Mississippi  Biver,  Ar- 

Wliiteliall  Narrows,  Ver- 

Logan  County,  Ohio. 
Bellecenter.) 
Belle  Plaine.) 

Norton  County,  Kansas. 

Fayette  County,  Pennsyl- 

rrison  County,  Minnesota. 
IcLean  County,  Illinois. 
Currituck  Sound,   North 

Imore.)    Ohio. 

iississippi  River,  Missouri. 

fork  River,  Virginia. 

[  County,  Georgia. 

tnam  County,  Ohio. 

on.) 

ffoont.    North  of  Gk>lovin 

>rton  Sound,  Alaska. 

icia.) 

tno  County,  California. 

Lce.    Whitehall  Narrows, 

lain,  Vermont. 


Benkelman.    Dundy  County,  Nebraska. 

Benkleman.    (Benkelman.) 

Bennet,    (Bennett.) 

Bennett.    Lancaster  County,  Nebraska. 

Benoni  Point.    Choptank  Biver,  Mary- 
land. 

Bentleyville.    (Bentleysville.) 

feentleysvUle.    Washington  Countyi 
Pennsylvania. 

Berdeleben  Mount,    (Bendeleben.) 

Beresford  Lake.    Florida. 

Bering  Haven.    (Controller  Bay.) 

Bering  Sea.    Alaska. 

Berkley.    (Barkley.) 

Bern.    Adams  County,  Indiana. 

Bern.    Berks  County,  Pennsylvania. 

Berne.    (Bern.) 

Bemeville.    (Bemville.) 

Bemvllle.   Berks  County,  Pennsylvania. 

Besboro  Island.    In  Norton  Sound, 
Alaska. 

Besharough  Island.    (Besboro.) 

Bethal.    (Bethel.) 

BetheL    Fulton  County,  Pennsylvania. 

BetheL    Berks  County,  Pennsylvania. 

Bethlehem  Reach.    Ohio  Biver,  Ken- 
tucky. 

Betts  Chute.    Mississippi  Biver,  Minne- 
sota. 

Bieller.    Mississippi  Biver,  Louisiana. 

Big  Annemesaez  River.    Maryland. 

Big  Annemeaaic  Biver.    ( Big  Annemessez. ) 

Big  Diomede  Island.     Bering  Strait, 
Alaska. 

Bigler  MiU.    York  Biver,  Virginia. 

Biglick.    Hancock  County,  Ohio. 

Bill  Williams  Biver.    (Williams.) 

Birch  Cooley.    Benville  County,  Minne- 
sota. 

Birch  Coolie.    (Birch  Cooley.) 

Birchdale.    Todd  County,  Minnesota. 

•Birdaeye.    Dubois  County,  Indiana. 

Birds  Point.  Mississippi  River,  Missouri. 

Bishop.    Mississippi  River,  Missouri. 

Bishop  and  Clerks  Light.    Massachu- 
setts. 

Bishop  Head.     Hooper  Strait,   Chesa- 
peake Bay,  Maryland. 

Bismarck.    Sibley  County,  Minnesota. 

Bismarck.    Platte  County,  Nebraska. 

Biamarok.    Cuming  County,  Nebraska. 

Biamark.    ( Bismarck . ) 

Blackcreek.    Mercer  Coimty,  Ohio. 

Blackistone  Island.     (Blakistone.) 

Blacklick.     Indiana  County,  Pennsyl- 
vania. 
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BlaokB  Island.    Ohio  Biver,  West  Vir- 
ginia. 

Blaokstock.     Chester    Connty,    South 
Carolina. 

BlackDvella  Island.     East  Kiver,  New 
York. 

Blain.    Perry  County,  Pennsylyania. 

Blaine.    (Blain.)    Pennsylyania. 

Blakeley,    (Blakely.) 

Blakely.    Geary  Connty,  Kansas. 

Blakely.    Scott  County,  Minnesota. 

Blakifltone    Island.      Potomac    River, 
Maryland. 
Name4  for  Dr.  Blakistone,  now  living 
on  the  island. 

Blanoo,  Cape.    Oregon. 

The  decision  is  in  accordance  with 
local  usage,  and  the  name  applies 
singularly  well  to  the  cape  in  ques- 
tion. 

Blennerhassett   Island.     Ohio   River, 
Ohio. 

Block.    Mississippi  River,  Missouri. 

Bloodsip^orth  Island.    Chesapeake  Bay, 
Maryland. 

Bloomfield.    (South  Bloomfield.)    Ohio. 

Bloomfield.    Greene  County,  Indiana. 

Blooming   Grove.     Richland    County, 
Ohio. 

Bloomington,    (Bloomfield.) 

Blount  Creek.    Blount  Bay,  North  Caro- 
lina. 

BluehilL    Sherhume  County,  Minnesota. 

Blue  Point  Towhead.  Mississippi  River, 
Arkansas. 

Bluffdale.    Greene  County,  Illinois. 

Blunfa  Island,    (Smith  Island.) 

Blunts  Ree£    OS  Cape  Mendocino,  Cali- 
fornia. 

Boohonoff  Lake.    ( Becharof . ) 

Bodie  Island.    Coast  of  North  Carolina. 

Body's  Island.    ( Bodie. ) 

Boggs  Island.    Ohio  River,  West  Vir- 
ginia. 

Bogoslof  Island.     West  of  Unalaska, 
Alaska. 

Bogoslav  Island.    (Bogoslof.) 

Bogy.    Mississippi  River,  Missouri. 

Boise.    Ada  County,  Idaho. 

Bokescreek.    Logan  County,  Ohio. 

Bonaventure.    WUmington  River,  Geor- 
gia. 

Bondin.    Murray  County,  Minnesota. 
Bonesecaurs  Bhy.    (Bon  Secours.) 
Bansecours  Bay,     (Bon  Secours.) 
Boneta  Paint.     (Bonita.) 


Bane  Venture.    (Bonaventure.) 
Bonita  Point.    San  Francisco  Entrance, 

California. 
Bon  Secours  Bay.    Alabama. 
Boon.    Wexford  County,  Michigan. 
Boone.    (Boon.) 

Boothbay.    Town  and  harbor,  Maine. 
Booth  Point.    Mississippi  River,  Ten- 
nessee. 
Borden  Flats.    Mount  Hope  Bay,  Muu- 

chusetts. 
Botckarof  Lake.     ( Becharof. ) 
Bougere.    Mississippi  River,  Louisiaitt 
Boulder  Island.    (Karpa  Island.) 
Bouldir  Island.    (Bnldir. ) 
Bouldyr  Island.    (Buldir. ) 
Bourbois.    Gasconade  County,  Missoan. 
Bourbonnais.    Kankakee  County;  Illi* 

nois. 
Bourhonnais  Grove.    (Bourbonnais.) 
Bowdin.     (Bondin.) 
Bowen.    Hancock  County,  Illinois. 
Bavoenshurg.    (Bowen.) 
Bowie  Point.    Mississippi  River,  Loa- 

isiana. 
Boip^lers  Ledge  and  Rock.    Rappahaor 

nock  River,  Virginia. 
Boyer  Blufil    Green  Bay,  Wisconsin. 
Boykins.     Southampton  County,  Yir- 

ginia. 
Boykin's  Depot.     ( Boyk ins. ) 
Boyne.    Charlevoix  County,  Michigan. 
Braddook  Point.     Lake  Ontario,  New 

York. 
Bradford   Landing.     Kanawha   River, 

West  Virginia. 
Bradley.    Mississippi  River,  Arkansas. 
Bradley  Reserve.  Indian  River,  Florida 
Braggadoda,    (Braggadocio.) 
Braggadocio.     Pemiscot  County,  Mia* 

souri. 
Brandy.    (Brandy  Station.) 
Brandy  Station.    Culpeper  County,  Vir- 
ginia. ' 
Brashear.    Adair  County,  Missouri. 
Brashears,    (Brashear.) 
Breach  Inlet.    South  Carolina. 
Breaux,    (Breaux  Bridge.) 
Breauz  Bridge.    St.  Martin  Parish,  Loa- 

isiana. 
Breckenrid^e.    Caldwell  County,  Hi^ 

souri. 
Breckinridge,    (Breckeuridge.) 
Brenton  Ree£    Entrance  to  Narragsn* 

sett  Bay,  Rhode  Island. 
Breton.    Sound  and  Island,  Louisiana. 
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'reek.    Coosav  River,  South 

and.    (Soars  Island.) 

ing.    Illinois  River,  Illinois. 

ississippi  River,  Loaisiana. 

».     (firistoe.) 

ince  William  County,   Vir- 

Hontingdou  County,  Penn- 

Reach.    Connecticat  River, 

it. 

afford  County,  Virginia. 

..  Suffolk  County,  New  York. 

^okside.) 

Ohio  River,  Kentucky. 
Madison  County,  Illinois, 
at.    Mississippi  River,  Illi- 

Bracken    County,    Ken- 
alley.      Somerset    County, 
lia. 
dc    Plymouth  Harbor,  Mas- 

ek.    St.  Johns  River,  Flor- 

Bk.    Jewell  County,  Kansas, 
ad.    Fox  Island  Thorofarc, 

ind.    Ohio  River,  West  Vir- 

Dt.    Ohio  River,  Illinois. 
Jid.    Ohio    River,  Pennsyl- 

tluff.    St.  Johns  River,  Flor- 

^tephenson  County,  Illinois. 

Morgan  County,  Georgia. 

Brown  County,  Illinois, 
iver.    Kotzebue  Sound, 

iff.  St.  Johns  River,  Florida. 
Mississippi  River,  Arkansas. 
Puget  Sound,  Washington. 
.  Columbia  River,  Oregon, 
d.  Near  Islands,  Alaska. 
Ubemarle  Sound,  North  Car- 

Calibog^e  Sound,   ftonth 

II.    Mississippi  River,  Lonis- 

lnt«      Providence  River, 

nd. 

surbuis.) 


Bureau.    Bureau  County,  Illinois. 

Bureau  Junetian,    (Bureau.) 

Bumen'ille,     ( Burns  ville. ) 

Burnetts  Creek.    (Burnetts ville.) 

Bumettsville.    White  County,  Indiana. 

Bumham  Island.  Mississippi  River, 
Xllinois. 

BumhamBville.  Todd  County,  Minne- 
sota. 

Bumside  River.  Skidaway  Island, 
Georgia. 

BnmBvllIe.    Dakota  County,  Minnesota. 

Burnt  Coat  Island.    (Swan  Island.) 

Burnt  Mountain.    (Redoubt  Volcano.) 

Burro^KTB  Bay.  Rosario  Strait,  Wash- 
ington. 

Buraide  River.    (Burnside.) 

Buflh  Bluff.    Elizabeth  River,  Virginia. 

Bffram  Harbor.    (Port  Chester  Harbor.) 

Cables  Eddy.    Ohio  River,  Ohio. 

Cache  Creek    (Cache  la  Poudre.) 

Cache  la  Potidre  Creek.    Colorado. 

Caesar  Creek.  Dearborn  County,  In- 
diana. 

Cahaba.    Dallas  County,  Alabama. 

Caliawba.    (Cahaba.) 

Calver  Plaat  Island.  Hudson  River, 
New  York. 

Calvert.    Marshall  County,  Kentucky. 

Calves  Islands.  Connecticut  River, 
Connecticut. 

Calvey.    Franklin  County,  Missouri. 

Calvy.    (Calvey.) 

Campbell  Island.  Cape  Fear  River, 
North  Carolina. 

Campbell  Landing.  Illinois  River, 
Illinois. 

Campbellsvllle.    Giles  County,  Tcnnes- 

BOO. 

Camphellville.     (Campbellsvllle.) 

Campohella.    (Campobello.) 

Campobello.  Spartan  burg  County, 
South  Carolina. 

Canal  Dover.     (Dover.) 

Canal  'Winchester.  Franklin  County, 
Ohio. 

Canaville,     (Caneyville.) 

Canejrville.  Chautauqua  County,  Kan- 
sas. 

Cannelville.    Muskingum  County,  Ohio. 

Canon  City.    (Canyon.) 

Cantril.    Van  Buren  County,  Iowa. 

Cantrill.     (Cantril.) 

Canyon.     Fremont  County,  Colorado. 

Capahoaic.  Gloucester  County,  Vir- 
ginia. 
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Cape  Ann  JETarbor.    (Gloucester.) 

Cape  Cod  Highland  Light,  (Cape  Cod 
Light.) 

Cape  Cod  Light.    Massachusetts. 

Cape  DalU    (DaU  Point. ) 

Capel.    Sioux  County,  Iowa. 

Cape  Manhy,    (Monby  Point.) 

Cape  Neddiok  Light.    York,  Maine. 

Cape  Neddiek  Nuhhle  Light  (Cape  Ned- 
dick  Light.) 

Cappahoeack,     (Capahosio.) 

Caramkaway,    ( Karankawa. ) 

CaraPunk.    (Carritunk.) 

Carey  Camp.  Lake  Champlain,  New 
York. 

Caronhaway,    (Karankawa.) 

Carpenter  Bar.  Ohio  River,  West  Vir- 
ginia. 

CarpentersvlUe.  Putnam  County,  In- 
diana. 

CarpentervUle,    (Carpenters  ville.) 

Carquinee  Strait,    (Karquines.) 

Carquimez  Strait,    (Karquines.) 

Carr.    (Cass.) 

Carritunk.    Somerset  County,  Maine. 

Carr  Landing.  Mississippi  River,  Ar- 
kaasas. 

Carroll  Island.  Mississippi  River,  Illi- 
nois. 

Carrolltan.    (Cairolton.) 

Carrolton.  Cattaraugus  County,  New 
York. 

Carrs  Run.    Ohio  River,  Ohio. 

Carter  Landing.  Above  Cloverport, 
Ohio  River,  Kentucky. 

Canrera  Harbor.    Fox  Islands,  Maine. 

Caaa.    Clark  County,  Indiana. 

Caehai  Bioer.    ( Cash ie. ) 

Caahie  River.  Branch  of  Roanoke 
River,  North  Carolina. 

Caatile.    Wyoming  County,  New  York. 

Castle,    (Castile.) 

Catharine.    Ellis  County,  Kansas. 

Catharine.   Schuyler  County,  New  York. 

Catharine.   Blair  County,  Pennsylvania. 

Catherine,    (Catharine.) 

Canlk  Point.  Mississippi  River,  Ar- 
kansas. 

Cauaten^s  Bluff,    (Causton.) 

CauatonBluH  Wilmington  River, 
Georgia. 

Cedar  Creek,    (Caesar  Creek.) 

Cedar  Keys.    Levy  County,  Florida. 

Cedar  Paint,    (Upper  Cedar  Point.) 

Cedartown.    Pdlk  County,  Qeorgia. 


Cedarrale.  Chautauqua  County, 
Kansas. 

Center  Island.  Oyster  Bay,  Long  Island 
Sound. 

Centerport.  Berks  County,  Pennsyl- 
vania. 

Centervie'w.  Johnson  County,  Hia- 
sonri. 

Centre  Port,     (Centerport.) 
Centrevieto,     (Centerview.) 
Cerrogordo.    Lac  qui  Parle  County. 
Minnesota. 

Chaffln  Bluff.    James  River,  Virginia. 
Chafin'8  Bluff.    (Chaffin. ) 
Chagwamegan ,    ( Chequ  amej^on . ) 
Chandler  Bay.    West  of  Roque  Island. 

coast  of  Maine. 
Chandler  Landing.    Red  River,  Lod» 

iana. 

Chanklint  lalana  West  of  Semidi 
Islands,  Alaska. 

ChankluU  Island,    (Chankliut.) 

Chapin^s  Bluff,    (Chaffin.) 

Chapman  Dock.  Whitehall  Narrow^ 
Lake  Chomplain,  New  York. 

Chapman  Shoal.  St.  Lawrence  River, 
New  York. 

Chapowameie  Creek,    (Chopawamsic.) 

Charleston,    (Charlestown. )    Miuiieaotii. 

Charleaton.  Tioga  County,  Pennsyl- 
vania. 

Charleatown.  Redwood  Coanty,  Min- 
nesota. 

Charlestown,  (Charleston.)  Pennsylva- 
nia. 

Cheek  Landing.    Mississippi  River,  Ar- 
kansas. 
Chefonte  Biver.    (Chefuncte.)  - 
Chefnncte  River.    Louisiana. 
Chegoula  Island.    (Chngul.) 
Chegwamigo,     (Cheqnamegon.) 
Chengv^atana.  Pine  County,  MiunesoU 
Chengwatona,    (Chengwatana.) 
Ch  equamegan,    (  Cheqnamegon . ) 
Cheqnamegon.     Point  and  bay,  Lak' 

Superior. 
Chemabour  Island,    (Chemabnra.) 
Chemaboura  Island,    (Augustine.) 
Chemabora  Island.    North  of  Sannak 

Island  and  east  of  Unimak,  Alaska. 
Chtmohour  Island,    (Chemabnra.) 
Chernohura  Island,    (Chemabnra. ) 
CherryhilL     Indiana  County,  Pennsyl- 
vania. 
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tree.    Indiaua  County,  Peimsyl- 

tree.    Venango  County,  Pennsyl- 

»eake.  Cecil  County,  Maryland, 
uthill.  Monroe  Coun  ty ,  Pennsy  1- 
I. 

lalands.    (Chiachi.) 
i  Islands.    South  coaat  Alaska 
isula. 

Islands.     (Chiachi.) 
gof  Harbor.  Attu  Island,  Alaska. 
ixen  Creek.    (Chicomuxen.) 
ixen  Creek.     (Chicomuxen.) 
luzen  Creek.     Potomac  River, 
land. 

tee  Niver.    (Chefnncte.) 
lalaqd.    Neiyr  Great  Sitkin  Island, 
:a. 

River  and  Pass,  (Chilkat.) 
t  River  and  Pass.  Alaska. 
ot  Village  and  Pass.    Alaska. 

rUlage  and  Pass.     (Chilkoot. ) 
1    Bend.     Whitehall     Narrows, 
Champlain,  New  York. 
k  Bay.    Northeast  side  Eadiak 
i,  Alaska. 

ikov  Bay.    (Chiniak.) 
lapin.      Duplin    County,    North 
ina. 

ipin ,     (Chinquapin. ) 
f  Inland .     (Chirikof.) 
3f  Island.    Near  Semidl  Islands, 
:a. 
k  Cap&    South  side  of  St.  Law- 

Islaud,  Alaska. 

Point.    Choptank  Biver,  Mary- 

p^amsio  Creek.    Potomac  River, 

nla. 

amsic  Creek.    (Chopawamsic.) 

gin  Islands.     (Shumagin.) 

et  Island.     (Chowiet.) 

Ei.  Island,    (Chowiot.) 

Island,    (Chowiet.) 

et     Island.     Semidi     Islands, 

:a. 

fc*.     (Chuckatuck.) 

atuck.    Nausemond  County,  Vir- 

•  • 

i.     (Prince  William  Sound.) 

\ik  Bay,     (Kachemak.) 

Mk  Bay.     (Kachemak.) 

Island,     (Shuyak.) 

5/4.     (Prince  William  Sound.) 

ladak  Island.    Ahiska. 

H.  Ex.  16- — 2  • 


Chugnel  Island.    (Chugul.) 

Chugol    Island.      North    of    Amnkta 

Island,  Alaska. 
Chulitna  River.    Alaska. 
Church  Island.    Currituck  Sound,  North 

Carolina. 
Chiirdan.    Greene  County,  Iowa. 
Chuyak  Is  land.     (  Shu  y  ak . ) 
Claiborne   Island.    Mississippi    River, 

Louisiana. 
Clarke.    Coshocton  County,  Ohio. 
Clarke  Point.    Lake  Michigan,  Illinois. 
Clarkeeville,    (Clarksville. ) 

Clark  Point.  Buzzards  Bay,  Massachu- 
setts. 

Clark.    (Clarksville.) 

Clarks,  Ohio.     (Clarke.) 

Clarks  HilL  Tippecanoe  County,  Indi- 
ana. 

Clarksville.  Mercer  County,  Pennsyl- 
vania. 

Claybanks.    Oceana  County,  Michigan. 

Clear  Cape.     (Cleare.) 

Cleare,  Cape.  Southern  extremity  Mon- 
tagu Island,  Alaska. 

Clearport.    Fairfield  County,  Ohio. 

Clearspring.  Lagrange  County,  Indi- 
ana. 

Clearw^ater.  Wright  County,  Minne- 
sota. 

Clifton  Heights.  Delaware  County, 
Pennsylvania. 

Clitheral.     (Clitherall.) 

Clitherall.  Ottertail  County,  Minne- 
sota. 

Cloquet.    Carlton  County,  Minnesota. 

Cloud  Peak.     (Cuyamaca.) 

Coanjock  Bay.    North  Carolina. 

Cohourg.     ( Cohurg. ) 

Coburg.    Montgomery  County,  Iowa. 

Cockle  Creek.     (Cockrell.) 

Cock  Pit  Point.     (Cockpit). 

Cockpit  Point    Virginia. 

Cockrell  Creek.  Great  Wicomico  River, 
Virginia, 

Coeyman  Bar.  Hudson  River,  New 
•York. 

Coffee  Landing.  Hardin  County,  Ten- 
nessee. 

Cogtua  River.     (Meade.) 

Coin  jack  Bay,     (Coan^iock.) 

Cole  Branch.    Ohio  Kiver,  Kentucky. 

Cole  Ferry  Shoal.  St.  Lawrence  River, 
New  York. 

Colerain.  Bertie  County,  North  Caro- 
lina. 
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Colcraine.    (Colerain.) 

Coleridge.    Cedar  County,  Nebraska. 

Cold  Bay.    Alaska. 

ColdDvater  River.  Yasoo  Bottom,  Mis- 
sissippi. 

Colorado  Chiquito.    (Little  Colorado.) 

Colorado  Range,    ( Front. ) 

Colorado  River.  The  great  river  of  the 
plateau  region  flowing  into  the  Gulf  of 
California. 

ColqUiCt,     (Cloquet.) 

ColUm.    (Cotton.) 

Colt  Pier.  Below  Har  I  ford,  Connecticut 
River,  Connecticut. 

ColviU  River,    (Col  ville. ) 

Colmlle  Cape.    (Watmough  Head.) 

Colville  River.    Alaska. 

Commodore  Point  ShoaL  St.  Johns 
River,  Florida. 

Como.    Panola  County,  Mississippi. 

Comptroller  Bay.     (Controller.) 

Cone^xrago.  Adams  County,  Pennsyl- 
vania. 

Con  Hook.    Hudson  River,  New  York. 

Connclville.     (Cannel  ville.) 

Conner  Creek  Flat  Detroit  River, 
Michigan. 

Conowago.    (Conewago.) 

Contttantin  Bay.     (Constantino.) 

Constantine  Bay.  Amchitka  Island, 
Alaska. 

Controller  Bay.  North  of  Kayak  Island, 
Alaska. 

Con^vay.    Taylor  County,  Iowa. 

Cook.    (Cooke.) 

Cooke.  Cumberland  County,  Pennsyl- 
vania. 

Cook  Inlet.    South  side  of  Alaska. 

Cook  River.     (Cook  Inlet.) 

Cooleridge.     (  Coleridge. ) 

Cooper  Bar.    Ohio  River,  Indiana. 

CooB  Bay.    Oregon. 

Cooae  Bay.     (Coos.) 

Cooler.     (Coutre.) 

Copamw  River,     (Coldwater.) 

Copcl.    (Capel.) 

Copely.     (Copley.) 

Copely  Center.     (Copley.) 

Copley.     Summit  County,  Ohio. 

Coraopiles.     (Coraopolis.) 

Coraopolls.  Allegheny  Couuty,  Pcun- 
sylvauia. 

Corapolis.     (Coraopolis.) 

Cordell.    Mississippi  River,  Mississippi. 

Corinion  Bay.     (Currioman.) 

Cori4fman  Creek.     (Currioman  Bay.) 


Corpus  Chritti  Inlet.  (Corpus  Christi 
Pass.) 

Corpus  Chriati  Pasa.  Between  Padn 
and  Mustang  Islands,  Texas. 

Cortland.    Dekalb  County,  lUinois. 

Cortland.    Republic  County,  Kansas. 

Cotamy  Bay.     (Katama.) 

Cote  Bans  Deaaein.  Callaway  ConntT, 
Missouri. 

CotteraU  Key.    (Cottrell.; 

Cotton.    Switzerland  County,  Indiaoa. 

Cottrell  Key.    Florida. 

Coultersville.    (Coulterville. ) 

Coulterville.  Randolph  County,  Illi- 
nois. 

Couriland.    (Cortland.) 

Coutre.    Pemiscot  County,  Missouri. 

Cowyard.    Plymouth,  Mnsaaohusetts. 

Cos  Ripple.    Ohio  River,  Ohio. 

Crabtree  Ledge.  Sullivan  Harbor, 
Maine. 

Crader  Field.    Illinois  River,  Illinois. 

Craig  Bar.    Ohio  River,  Indiana. 

Cranberry.     (Cranbury.) 

Cranbury.  Middlesex  County,  New  Jer- 
sey. 

Crawford  Landing.  Mississippi  River, 
Missouri. 

Crawford  Landing.    Ohio  River,  Ohio. 

Crawfordville.  Taliaferro  County, 
Georgia. 

Creacent  Lake.    Florida. 

Cresaap  Bend.    Ohio  River,  Ohio. 

CreseweU.    (Creswell. ) 

Creswell.  Washington  County,  North 
Carolina. 

Croatan  Sound.    North  Carolina. 

Croetan  Sound.    (Croatan.) 

Crook  Landing.  Mississippi  River,  Illi- 
nois. 

Crose  Rip.    (Cross  Rip  Shoal.) 

CroBB  Rip  Bhoal.  Nantucket  Sonsd, 
Massachusetts. 

Crow^  Dock.   Raritan  River,  New  Jersey. 

Cubit's  Crevasse.     (Cubits  Gap.) 

Cubits  Gap.  Blississippi  River,  Loni** 
iaua. 

CitbitVs  Crevasse.     (Cubits  Gap.) 

Cuerno  Verde.     (Wet  Mountains.) 

Cniamacca.     (Cnyamaca.) 

Cuming.    Do<Ige  County,  Nebraska. 

Cumming.    (Cuming.) 

Cundiz.    (Cundy.) 

Cundy.  Harbor,  Ledgea^  and  Point 
Casco  Bay,  Maiue. 

Curies  Keck.    James  River,  Virginia. 
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I  Bay.     Virginia. 

sland.    Portland   Harbor, 

jinel.     Patapsco  River,  Mary- 

L.    A  mountain  peak  east  of 
(>,  California. 

(Cuyamaca.) 
KC.    Hudson  River,  New  York. 
[InmboUlt  County,  Iowa. 
(Dakota.) 
b.    South  of  Cape  Romanzof, 

'ook  County,  Hlinois. 

nt.    St.  Johns  River,  Florida. 

1   Marsh.      Great    Wicomico 

irginia. 

[at.    St.  Johns  River,  Florida. 

>int.    St.  Johns  River,  Florida. 

}int.    Mississippi  River,  Ten* 

Island.    South  Carolina. 

(Dougherty.) 
eland.     (Dauphin.) 
Island.      Mississippi    Sound, 
a. 

Landing.    Ohio  River,  Ohio. 
Davis.) 

mutain  Coanty,  Indiana, 
.ding.    Mississippi  River,  Mia- 

Ige.     Boston  Harbor,  Massa- 

f  sland.     (Danfuskie.) 
Bend.    Mississippi  River,  Mis- 
Island.     Ohio  River,  Peunsyl- 

Point.    Maine. 

nd.    Mississippi    River,    Ar- 

MisHouri  River,  Missouri. 

r  Bluff.     Green  Bay,  Wi scon- 
Barber  County,  Kansas. 
Orange  County,  New  York. 

L     Kittson    County,     Miune- 

(Degouia.) 

Jackson  County,  niinols. 
Inmboldt  County,  Iowa. 
Delana.) 

Faribaalt  County,  Minnesota. 
'Watergap.    Monroe  County, 
'ania. 
(Deleon  Springs.) 


Deleon    Springs.      Volusia    Connty^ 
Florida. 

DeUnan.     (Delavan.) 

Demon  U  Islan  d .     ( Dochet. ) 

Densford.    M ississi  ppi  River,  Tennessee. 

Depere.    Brown  County,  Wisconsin. 

Derby  'Wharf.    Salem  Harbor,  Massa- 
chusetts. 

Devall  Bluff.    Prairie  County,  Arkansas. 

Devils  Elbo'w.     Illinois  River,  Illinois. 

Devils  Eltto'w.    St.  Johns  River,  Florida. 

Devils    Island.      Lake  Superior,  Wis- 
consin. 

Devils  Island.    Mississippi  River,  Iowa. 

Devils  Nose.    Lake  Ontario,  New  York. 

Devils  Point     Escambia  Bay,  Florida. 

Devils    Ptdpit.     Whitehall    Narrows, 
New  York. 

Devils    "Wharf      Above   Essex,    Con- 
necticut River,  Connecticut. 

De'wltt.    Carroll  County,  Missouri. 

Dewltt  Bar.    Ohio  River,  Ohio. 

Dice  Head.     Castine  Harbor,  Maine. 

Dickson.     Lackawanna  County,  Penn- 
sylvania. 

Dillard  Wharf.    James  River,  Virginia. 

Disappointment,  Cape.  Washingt<jn. 
"  On  the  6th  of  July,  1778,  Mearea,  in 
the  shifi  Nootka^  arrived  oft'  the 
cape  and  found  that  a  'prodigious 
easterly  swell  rolled  on  the  shore,' 
and  he  had  soundings  in  16  fathoms 
over  a  hard,  sandy  bottom.  'After 
we  had  rounded  the  promontory,  a 
large  bay,  as  we  had  imagined, 
opened  to  our  view,  that  bore  a 
very  promising  appearance  and 
into  which  we  steered,  with  every 
encouraging  expectation.  As  we 
steered  into  the  bay  the  water 
shoaled  to  9,  8,  and  7  fathoms, 
where  breakers  were  seen  right 
ahea^l,  and  from  the  masthead  they 
were  observed  to  extend  across  the 
bay.  We  tlierefore  hauled  out.' 
The  name  Cape  Disappointment 
was  given  to  the  promontory.  It 
was  called  Cape  Hancock  by  Gray, 
in  1792.  He  changed  this  name  to 
Cape  Disappointment  upon  hearing 
that  Meares  had  so  named  it. 
Cape  Disappointment  retained  by 
Vancouver,  by  Belcher  in  1839, 
and  by  Ex.  Ex.  in  1841.  Duflot  de 
Mofras,  1844,  calls  it  Cape  San 
Roqne  or  Disappointment.    It  was 
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Disappointment,  Cape. — Continued. 

called  Cape  Hancock  or  Disap- 
pointment at  the  first  examination 
of  the  entrance  to  the  river,  in 
1850,  and  the  name  Hancock,  sub- 
sequently, in  a  secondary  manner 
in  tho  Light-House  List,  but  the 
name  Disappointment  is  that  used 
on  the  official  charts  and  by  all 
navigators.''  Pacific  Coast  Pilot, 
1889,  p.  456. 

Dlahroon.  Mississippi  River.  Louisiana. 

Dividend  Creek,     (Dividing.) 

Dividing  Creek.     Below  the  Great  Wi- 
comico River,  Virginia. 

Dividing    Creek.     Choptank    River, 
Maryland. 

Dlz  Point.    Straits  of  Ste.  Marie,  Mich- 
igan. 

Dobelbower    Landing.      Columbia 
River,  Oregon. 

Dochet  Island.    St.  Croix  River,  Maine. 

Dockiun.    Dickens  County,  Texas. 

Dodda    Point.    Mississippi  River,  Hli- 
nois. 

Dofflemyer  Point.    Puget  Sound,  Wash- 
ington. 

DollarWt  Wharf,    (Dillard.) 

Dollers  Point.    James  River,  Virginia. 

Doltans  Station.    (Dalton.) 

Donalds.      Abbeville   County,    South 
Carolina. 

Donaldeville,     (Donalds.) 

Donoho  Battery.     (Fishing  Battery.) 

Dorrance.    Luzerne  County,  Pennsylva- 
nia. 

DorranceUm.    (Dorrance.) 

Dorrancetown.     (Dorrance.) 

Dorrity.    Mississippi  River,  Missouri. 

Dougherty.    Cerro  Gordo  County,  Iowa. 

Douglas.    Stafford  County,  Kansas. 

Douglass.    (Douglas.) 

Dover.    Tuscarawas  County,  Ohio. 

Dovre.    Kandiyohi  County,  Minnesota. 

Dofoe.     (Dovre.) 

Drakeville.     (Drakesville.) 

Drakesville.    Davis  County,  Iowa. 

Dro'w  Chute.    Mississippi  River,  Iowa. 

Drewry  Bluff.    James  River,  Virginia. 

Drisco  Shoal.     Greeu  Bay,  Wisconsin. 

Dr.  Merry    Light.    Mississippi    River, 
Iowa. 

Drovers  Point.     (Baggers.) 

Dnimmond   Creek.    St.  Johns   River, 
Florida. 


Dninunond  Island.    Lake  Huron,  Mieb- 
igan. 

Drummondtown.    (Accomao.) 

Dmiy  Island.    Mississippi  River,  Iowa. 

Drury's  Bluff,    (Drewry.) 

Dryden.    Mississippi  River,  Missouri. 

Dry  Rorner.    (Romer  Shoal.) 

Duboistown.    Lycoming  County,  Penn- 
sylvania. 

Du^k  Island.    (Duck  Islands.) 

Duck  Islands.    Quoddy  Roads,  Maine. 

Duff  Bar.    Ohio  River,  Pennsylvania. 

Duller't  Point.    (Dollers. ) 

Dumpling  Rook  Light.    Massachusetts. 

Duncan  Point.    Mississippi  River,  Lou- 
isiana. 

Dunn  Creek.    St.  Johns  River,  Florida. 

Dunn's  Lake.    (Crescent.) 

Duplain.    Clinton  County,  Michigan. 

DnqnoixL    Perry  County,  Illinois. 

Durfee.    Mississippi  River,  Dlinois. 

DuvalVs  Bluff.    (Devall.) 

Dyerville.    (Dyersville.) 

Dyersville.    Dubuque  County,  Iowa. 

Eagan.    (Egan.) 

Eagle  Qrove.    Wright  County,  Iowa. 

Ikigle  Grove  Junction.    (Eagle  Grove.) 

East  Boothbay.    Village   in    town  of 
Boothbay,  Maine. 

Eastern  Branch,    (Anacostia  River.) 

East  Fork  of  Yellowstone  Biver,    (Lamar 
River.) 

E€ut  Creuda  Springs,    (Geuda  Springs.) 

Easton  Point.    (Eaton.) 

Eaton  Point.    Camden  Harbor,  coast  of 
Maine. 

Batons  Neck.    Long  Island  Sound,  New 
York. 

Eau  Plaine,    (Eau  Pleine.) 

Ban  Pleine.    Portage  County,  Wiscon- 
sin. 

Ebenecook.    Coast  of  Maine. 

Ebenicook.    (Ebenecook.) 

Eden.    (Edon.) 

Edgmont    Delaware  County,  Pennsyl- 
vania. 

Edgemont.    (Edgmont.) 

Edina.    Hennepin  County,  Minnesota. 

Edina  Mills.     (Edina.) 

Edon.    Williams  County,  Ohio. 

Edwards.    Ogemaw  County,  Michigan' 

Edwards  Point.    Galveston  Bay,  Texas. 

Egan.    Dakota  County,  Minnespta. 

Elco.    (Elko.) 

Elderon.    (Eldron.) 
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Bldxpn.    Marathon  Comity^  WiBooiiBm. 
Blisabethtown.    Bartholomew  County, 

Indiana. 
Blkhom  Orore.    OanoU  County,  Qli- 

noiB. 
BlkinB  Landing.  MissiBsippi  Biver,  Mis- 

Bonii. 
Blko.   Barnwell  County,  South  Carolina. 
Blkliok.    Somerset  County,  Pennaylva- 

nia. 
jmi€ott9vHle.    (EllicottYille.) 
Bllicottvllle    CattarauguB  County,  New 

York. 

Blliott  Knob.     Augusta  County,  Vir- 
ginia. 

This    mountain    has    been    locally 
known  for  many  years  as  Elliott's 
Knob.    The  desire  has    been  ex- 
pressed to  substitute  the  name  of 
Rogers,  in  honor  of  Prof.  W.    B. 
Rogers,  formerly  the  State  geolo- 
gist of  Virginia,  and  a  pioneer  in 
the  study  of  the  geology  of  that 
State.    This  decision  is  based  on 
the  grounds,  first,  that  the  name 
Elliott  Knob  is  well  established; 
and,  second,  that  a  mountain  peak 
in  Virginia  near  the  North  Caro- 
lina line  has  already  been  named 
in  honor  of  Prof.  Rogers. 
filUott  Landing.  Columbia  River,  Wash- 
ington. 
Bllia  CUif.     Mississippi  River,   Missis- 
sippi. 
Bllia  Island.    New  York  Harbor,  New 

York. 
Bllisville.    Jones  County,  Mississippi. 
Bhn'wood.    Saline  County,  Missouri. 
Blm'wood  Place.     Hamilton  County, 

Ohio. 
Bmmet.    St.  Clair  County,  Michigan. 
fimmet.    Holt  County,  Nebraska. 
EmmeU,    (Emmet.) 
Bngliahman  Bay.    East  and  north  of 

Boque  Island,  coast  of  Maine. 
Bnsly.    Mississippi  Riyer,  Tennessee. 
Sphrata.    Lancaster  County,  Pennsyl- 

Tania. 
^hrat4ih.    (Ephrata.) 
Bppes  Island  and  Creek.    James  River, 

Virginia. 
BrdahL    Grant  County,  Minnesota. 
Erddl.    (Erdahl.) 
BzTol  Island.   Southerly  continuation  of 

the  Chandeleur  Islands,  Louisiana. 
Brvio.    Howard  County^  Indiana. 


Ertoin.    (Errin.) 

EsckoUz  Biuin,    (Eschsoholtz  Bay.) 

Bsohaoboltx  Bay.    In  JB^tsebne  Soond, 

Alaska. 
Eshan.    (Ezbon.) 

Btna.    Siskiyou  County,  Califoinia. 
Etna  MilU,    (Etna.) 
Btolin  Island.    South  of  Kupreanof 

Island,  Alaska. 
Etoline  Island.    (Etolin.) 
Bvans  Landing.    Ohio  River,  Indiana. 
Babon.    Jewell  County,  Kansas. 
Fairbank.    Sullivan  County,  Indiana. 
Fairchilds  Island.     Mississippi  River, 

^Mississippi. 

Fairgrove.    Tuscola  County,  Michigan* 

Faiiplay.    Park  County,  Colorado. 

Falrport    Lake  County,  Ohio. 

Fairpori  Harbor,    (Fairport.) 

Fairweather  Island.    ( Payer  weathcJt.) 

Falcon,  Cape.    Oregon. 

Falkner  Island.  Long  Island  Sound. 
Discovered  by  the  Dutch  captain, 
Adrien  Block,  in  1614,  and  named 
by  him  "Valcken  Eylandf'  (Fal- 
con Island).  This  Dutch  name  was 
corrupted  by  the  English  to  Fawk- 
ner's  Island,  Falkner's  Island,  and 
Falkland's  Island.  (Doctor  Kohl's 
MS.) 

Fallbrook.  Tioga  County,  Pennsylvania. 

Falls.    Mississippi  River,  Arkansas. 

False  TUlamook  Head.    (Falcon,  Cape.) 

Faraby  Island.  North  Landing  River, 
Virginia. 

Faulkner's  Island.    ( Falkner  Island. ) 

Fayerweather  Island.  Black  Rock 
Harbor,  Long  Island  Sound. 

Fenwick  Island.  South  of  Cape  Hen- 
lopen,  Delaware. 

Fenwick  laland.    South  Carolina. 

Fembank.    Hamilton  County,  Ohio. 

Fiddler  Ledge.  Fox  Island  Thorofare, 
Maine. 

Findley.  Allegheny  County,  Pennsyl- 
vania. 

Finley.    Mississippi  River,  Iowa. 
Finley.    (Findley.)    Pennsylvania. 
Finna  Point.    Delaware  River,  New 

Jersey. 
Fisher.    Illinois  River,  Illinois. 
Fisher.    Polk  County,  Minnesota. 
FisKer  Landing.    (Fisher.; 
Fisherman  Island  Passage.    Penobscot 

Bay^  Maine. 
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FiBhemian  Point.     Indian   RlTex, 

Florida. 
Flil&eniian  Ree£    Lake  Michigan,  Wis- 

oonsin. 

Fishers  Island.  Long  Island  Sonnd, 
New  York. 

Fishers  Point.  Opposite  Philadelphia, 
Delaware  Riyery  New  Jersey. 

Fi»hn  Ledge.    (Fish  Point.) 

Fishing  Battery.  Entrance  to  Susque- 
hanna River. 

Fish  Dock.    St.  Clair  River,  Michigan. 

Fiahpoini  Ledge.    (Fish  Point.) 

Fish  Point  Ledge.    Coast  of  Maine. 

Fltler.    Mississippi  River,  Mississippi.' 

Flagler.    Marion  County,  Iowa. 

Flatrock.    Henry  County,  Ohio. 

Flax  River.    (Little  Colorado.) 

Fleet  Point.  Great  Wicomico  River, 
Virginia. 

Fletcher.  MissiBsippi  River,  Arkansas. 
Fogleman.  Mississippi  River,  Arkansas. 
FoldahL  Marshall  County,  Minnesota. 
Foldal.    (Foldahl.) 

Fords  Ferry.    Ohio  River,  Kentucky. 
Fords  Point.     Mississippi  River,  Biis- 

sissippi« 
Foreet  City.    (Forrest.) 
Forestport.    Oneida  County,  New  York. 
Forestville.    Chautauqua  County,  New 

York. 

Forestville.  Fillmore  County,  Min- 
nesota. 

Forrest.    St.  Francis  County,  Arkansas. 

Forrester  Point.  St.  Johns  River, 
Florida. 

Forreatville.    (Forestville.) 

Fort  Recovery.    Mercer  County,  Ohio. 

Fort 'Washington  Point.  Hudson  River, 
New  York. 

Fort  Wilkinson  Island.  Mississippi 
River,  Illinois. 

Foster  Landing.  Ohio  River,  Kentucky. 

Fotd^xreather,  Cape.     Oregon. 

Sometimes  confused  with  Yaquina 
Head,  a  different  point,  6  miles 
distant  to  the  southward. 

Foz  Hole  Anchorage.  Choptauk 
River,  Maryland. 

Francesvllle.    Pulaski  County,  Indiana. 

Frank  Brickey  Light.  Mississippi 
River,  Illinois. 

Frankfort  Station.    (Frankfort.) 

Frankfort.    Will  County,  Dliuois. 

Frank  Landing.    Ohio  River,  Indiana. 


Franklin.  (Franklinto wn. )  Penniyl- 
vania. 

Franklin  Centre.    (Franklin.)    Iowa. 

Franklin.    Lee  County,  Iowa. 

Franklinto'wn.  York  County,  Penn- 
sylvania. 

Fraaier  Point    Winyaw  Bay,  Sontk 

Carolina. 
Frederica.    (Frederika.) 
Frederika.    Bremer  County,  Iowa. 
Freeman  Rook    East  of  Great  Bsii 

Island,  Maine. 
Freeman's  Ledge.    (Freeman  Rock.) 
Freemason   Islands.      Chandelent 

6ound,  Louisiana. 

Freemoion  Keys.   <Freemason  Islands.) 
Fremont.    Steuhen  County,  Indians.    ' 
Fremonnt.    (fVemont.) 
French.    Biississippi  River,   Kentackr. 
French  Camp.    Choctaw  County,  Mis- 
sissippi. 

Filar  Point.    Missisaippi  River,  Miasii- 

sippi. 
Friends  Landing.    Kanawha  River, 

West  Virginia. 
Front  Range.    Colorado. 
Fulker  Island.    Croatan  Sound,  North 

Carolina. 
Fulker' B  Island.    (Fulker. ) 
Fuller  Rock.    Providence  River,  Rhod« 

Island. 

Fnrgeson  Lane.    Ohio  River,  Ohio. 

Furgusson.     Missouri  River,   Miasonrl 

Qafihey.  Spartanburg  County,  Soatb 
Carolina. 

Gaines.    Genesee  County,  Michigan. 

Qaines  Landing.  Mississippi  River, 
Arkansas. 

Gaines  Station.    (Gaines.) 

Gkdatia.    Saline  County,  Illinois. 

Qales  Ledge.  Near  Salem,  Massachu- 
setts. 

Gallatia.    (Galatia.) 

aalliher  Point  Skagit  Bayy  Washing- 
ton. 

Gardiners  Bay.    New  York. 

Gardiners  Island  Gardiners  Bay,  Kew 
York. 

Gareloi  Island    Alaska. 

Garfield.    (Guilford.) 

Gtodney  ChanneL  Entrance  to  Lover 
Bay,  New  York. 

Gednefs  Channel.    (Gedney  Channel.) 

Gtoes  Point     Hudson  River,  New  York. 

George.    Fayette  County,  Pennsylvanis* 
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Bank.    AtlauticOcean;  off  Cape 

ShoaL      Atlantic    Ocean,    off 
lod. 
D'wm.    Clay  County,  Minnesota. 

Harrison  County,  Ohio. 
(Oenuan.) 
iprings.    Cowley  County,  Kan- 

oint.    Nortli  Lauding  River,  Vir- 

lianding.    Mississippi  River. 
>  Point.    Potomac  River,  Mary- 

gh  Point,     (Giesboro.) 

[aland.    MiBsiasippi  River,  Mis- 

ville.      Black    Hawk    County, 

le.    (Gilbertsville.) 

t  'Whar£    Thunder  Bay  River, 

an. 

Illinois  River,  Hlinois. 
[arbor.    South  Islesboro,  Maine. 

Jasper  County,  Indiana. 
hx>ve.    Clay  County,  Iowa. 
Wabasha  County,  Minnesota. 
Mississippi  River,  Mississippi. 

(Gillam.) 

3n.    Buffalo  County,  Wisconsin. 
wn.    (Gilmanton.) 
le.    Henderson  County,  Illinois. 
;k.  Mississippi  River,  Louisiana. 
».    Scott  County,  Minnesota. 

(Glendale.) 
locka.    Ohio  River,  West  Vir- 

ber  Harbor.    Maasachusette. 

(Gnadenhutten . ) 
ratten.    Tuscarawas  Countv 

St.  Louis  County,  Minnesota. 
koekev,    (Salisbury  Sound.) 

Biissiasippi  River,  Iowa. 
L    Mississippi  River,  Arkansas. 
Bay.    Alaska. 
Bay.    (Golovin  Sound.) 
Sonnd.    Alaska. 
Sound.    (Golovin.) 
Bay.     (Golo&in.) 
Harbor.    (Gk>lofhin  Bay.) 
!i.    Mississippi  River,  Louisiana. 
£6.    Cliiiton  County,  Iowa. 

Mississippi  River,  Iowa. 
Hand.    (C^areloi.) 


Goresville.     (Goreville.) 

Gorevllle.    Johnson  County,  Illinois. 

Ooroloi  Island.    (Gareloi.) 

Qoahen.    Rockbridge  County,  Virj^inia. 

Goshen  Bridge.     (Goshen.) 

Qovemors  laland.    New  York  Harlior. 

Qrand  Qlaiae.  Jxicksou  County,  Arkan- 
sas. 

Grand  Glaze.     (Grand  Glaise.) 

Grand  Gosier  Inland.    (Errol  Island.) 

Grandvle'w.    Edgar  County,  Illinois. 

Qrandvie'w.     Louisa  County,  Iowa. 

Qrandview.     Spencer  Conuty,  Indiana. 

Qrandvie^xr.  Washington  Cou  n  ty, 
Ohio. 

Orange.    Fleming  County,  Kentucky.  . 

dranny  Run.     Ohio  River,  Ohio. 

Grant  Farm.    Indian  River,  Florida. 

Qraaay  Point.  Near  Jacksonville, 
Florida. 

Grave,    (Grove.) 

Graves.    (The  Graves.) 

Graves  Ledge.    (The  Graves.) 

Grays.    Mississippi  River,  Missouri. 

Grays  Reef.  Straits  of  Mackinac,  Mich- 
igan. 

Great  Captain  Island.  Long  Island 
Sound,  New  York. 

Great  Diamond  Island.  Portland  Har- 
bor, Maine. 

Great  Hog  Island.    (Great  Diamond.) 

Crreat  Kysa  Island.    (Kiska.) 

Great  Kyska  Island.    (Kiska.) 

Great  Pedee  Biver.     (Pedee  River.) 

Great  Point.  Nantucket  Island,  Mas- 
sachusetts. 

Great  Sitohine  Island.    (Great  Sitkin. ) 

Great  SitkMn  Island.    (Great  Sitkin.) 

Ghreat  Sitkin  Island.  West  of  Atka  Is- 
land, Alaska. 

Great  West  Bay.    (Shinnecock.) 

Great  Wicomico  Bay.  (Great  Wicomico 
River.) 

Ghreat 'Wicomico  River.    Virginia. 
Empties    into    Chesapeake    Bay    at 
Fleets  Point. 

Ghreen.    Marshall  County,  Indiana. 

Green.    Noble  County,  Indiana. 

Green.    Randolph  County,  Indiana. 

Green.    Hancock  County,  Indiana. 

Green.     Grant  County,  Indiana. 

Ghreen.    Madison  County,  Indiana. 

Green.     Harrison  County,  Ohio. 

Green.    Wayne  County,  Ohio. 

Ghreen.    Indiana  County,  Pennsylvania. 
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Greenbury  Point   Severn  River,  Mary- 
land. 
Oreencastle.    Putnam  County,  Indiana. 

Oreencastle.    Sullivan  County,  Mis- 
souri. 

Greoncastle.    Fairfield  County,  Ohio. 

Oreencastle.    Franklin  County,  Penn- 
sylvania. 

Greene.    Jay  County,  Indiana. 

Greene.    Wayne  County,  Indiana. 

Greene.    Clinton  County,  Pennsyl- 
vania. 

G  reeneville,    (Greenville. ) 

Greenhorn  MountatM,    (Wet.) 

Greenlane.    Montgomery  County,  Penn- 
sylvania. 

Greenleaf.    Mississippi  River,  Dlinois. 

Greenleaf  Point.    District  of  Columbia. 

Greens.    Ohio  River,  Illinois. 

Greenafork.    Randolph   Cpunty,   In- 
diana. 

Greens  Store  Light.    Mississippi  River, 
Louisiana. 

Greenvale.    Dakota  County,  Minnesota. 

Greenville.    Meriwether  County, 
Georgia. 

Greenwood.   Taylor  County,  Wisconsin. 

Greer.    Greenville  County,  South  Caro- 
lina. 

Greera  Depot,    (Greer).    South  Carolina. 

Gregory  Cape.    (Arago.) 

Grimms  Landing.      Kanawha  River, 
West  Virginia. 

Grim* 8  Landing.     (Grimms . ) 

Grindel  Point.    South  Islesboro,  Maine. 

Grossepoint.  Wayne  County,  Michigan. 

Grove.    Steams  County,  Minnesota. 

Gmbb  Towhead.  Tennessee  River,  Ken- 
tucky. 

Guadalupe  River.     San  Antonio    Bay 
Texas. 

Guadeloupe  Biver.    (Guadalupe.) 

Guesen.    (Gnesen.)    Minnesota. 

Guilford.    Hendricks  County,  Indiana. 

Guilford.    (Gillford.)    Minnesota. 

Guttenberg.    Hudson  County,  New 
Jersey. 

Cruttenhurg.     (Guttenberg.) 

Hacker  Bend.    Mississippi  River. 

Hackett  Point.  Annapolis  Roads,  Mary- 
land. 

Hagan.    Missouri  River,  Missouri. 

Hagemeister  Island    In  Bristol  Bay, 
Alaska. 

Hagenmeisier  Island.    (Hagemeister.) 

Maloomb.    (Holoomb.) 


Hale  Passage.      Washington  Sossd, 

Washington. 
Hale  Point.    Miasissippi  River,  TesMi- 

see. 
Halfinoon.    Center  County,  PennsylT*- 

nia. 
Halfmoon  Shoal.  Galveston  Bay,  Texift 
Halibut  leland.      (Sannak.) 
Halket  Cape.    (Halkett. ) 
Halkett,  Cape.    North  coast  of  Aluii 
HalleU  Point    East  River,  New  Yozi 
Halton.    (Holton.)    Wisconsin. 
Hambden.    Geauga  County,  Ohio. 
Hamblen.    Brown  County,  Indiana. 
Hamhlin.    (Hamhlen.)    Indiana. 
Hamdem  Jumetion.    (Hamden.)    Ohio. 
Hamden.    Vinton  County,  Ohio. 
Sampden.    (Hamhden.)    Ohio. 
Hancock,  Cape.    (Disappointment.) 
Hanover.    (Hanoverton.)     Ohio. 
Hanoverton.  Columbiana  County,  Ohk. 
Harbert  Landing.      Mississippi  BIts, 

Mississippi. 
Harborcreek.      Erie  County,  Pennsji- 

vania. 
Harbor  Keye.    (Old  Harbor  Islands.) 
Harbour  Creek.    (Harborcreek.) 
Hardenberg .    (Hardenburg. ) 
Hardenburg.    Ulster  County,  New  Toi 
Hardin  Point.      Mississippi  River,  ii* 

kansas. 
Harding  Beach.    Nantucket  Sound,  Mm- 

sachusetts. 
Harding  Ledge.     Off  Point    Allerton. 

Boston  Harbor,  Massachusetts. 
Haxibrd.     Susquehanna  County,  Pens' 

sylvania. 
Harkleroad.    Mississippi  River,  ArkiB* 

sas. 
Harlow.    Mississippi  River,  Illinoifl. 
Harper  Landing.  Illinois  River,  Illinoi*- 
Harpers  Ferry.    Jefferson  County,  Wert 

Virginia. 
Harperaville.    (Harperville.) 
HarperviUe.    Scott  County,  Biississippi- 
Harris.    Mississippi  River,  Tennessee. 
Harrisbnrg.    Pennsylvania. 
Harrison.    Tallahatchie  County,  Mis«i>- 

sippi. 
Hartford.    (Harford.) 
Hartford.  Mason  County,  West  Virginia 
Hart  Island.    Chesapeake  Bay,  Mai?- 

land. 
Hart  Landing.  Missouri  River,  MissonH' 
Hartsgrove.    Ashtabula  County,  Ohio* 
Hatche  Point.    (Hatch.) 
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nt.    Kennebec  River,  Maine. 

[Hayward.) 

.    Fayette  County,  Iowa. 

Point.    Patapsco  River,  Mary- 

[ays.) 

Haley.) 

rk  Coanty,  Nebraska. 

ling.    Missimippi  River,  Mia- 

Freeborn    County,  Minne- 

[azle.) 

HI.    (Hazle  Green.) 

(Hazleton.) 
.    (Hazlewood.) 
<nzeme  County,  Pennsylvania, 
sen.    Delaware  County,  Iowa. 

Buchanan  County,  Iowa. 
.    Barber  County,  Kansas. 
>d.    Hamilton  County,  Ohio. 

Island.    Missouri  River,  Mis- 
Point.    (Hendricks.) 
f  Acre.    Niagara  River, 
n  Bay.     Lake  Ontario,  New 

8  Head.     Sheepscot  River, 

a   Point.    Opposite   Jackson- 

orida. 

landing.  Columbia  River,  Ore- 

int.  Straits  of  Mackinac,  Mich- 

1.  Dickinson  County,  Kansas. 
I.  (Herington  City.) 
[■land.  North  coast  of  Alaska. 
land.  (Herschel.) 
?huta.  Mississippi  River,  Iowa. 
iland.  St.  Clair  River,  Mich- 
Mississippi  River,  Arkansas. 
of  Naveiink  LighU.      (Nave- 

(HoUand.) 

L  Rock.    Ohio  River,  Illinois. 

I  Shor"*.    Ohio  River^  Illinois. 

Franklin  County,  Ohio. 

(HUliard.) 
we.     Sullivan  County,  Penn- 

Is 

It.    sturgeon  Bay,  Wisconsin. 

rook.    Alaska. 

»iss.    (Hinohinbrook.) 


Hinokley  Point  Spit  St.  Lawrenoe 
River,  New  Yiirk. 

Hinkle.    Missouri  River,  Missouri. 

Hitchoook  Landing.    Ohio  River,  Ohio. 

Hodgdon'i  MUU.    (£aat  Boothbay . ) 

Holbnan  Landing.  Columbia  River, 
Washington. 

Mog  Island,    (Appledore.) 

Hog  Uland,    (Center.) 

Hog  Point    Ohio  River,  Indiana. 

Hog  Run.    Ohio  River,  West  Virginia. 

Ho-ka-ckaUna  Bwer.    (Hokuchatna.) 

Hokaohatna  River.  Branch  of  Koyukuk, 
Alaska. 

Holoomb.    Dunklin  County,  Missouri. 

Holland.  Kandiyohi  County,  Minne- 
sota. 

Holland  Island.  Chesapeake  Bay, 
Maryland. 

Holland  laland  Bar.  Chesapeake  Bay, 
Maryland. 

Holland  Straita.  Chesapeake  Bay, 
Maryland. 

Holt  Bar.    Ohio  River,  Indiana. 

Holton.    Marathon  County,  Wisconsin. 

Honeybrook.  Chester  County,  Penn- 
sylvania. 

Hood  CanaL    Washington. 

Hood^i  Channel,    (Hood  Canal.) 

Hooper  Strait  Chesapeake  Bay,  Mary- 
land. 

Hooirer  Field.    Illinois  River,  Ulinois. 

Homblov^er  Point  Albemarle  Sound, 
North  Carolina; 

Homhlowi  Point,    (Homblower.) 

Homiblow8  Point,    (Homblower.) 

Horaeahoe.    Chesapeake  Bay. 

Horaaahoe.  Upper  and  lower  range, 
Delaware  River. 

Hone  Shot,    (Horseshoe.) 

Hone  Shoe  Bar,    (Horseshoe.) 

Horton  Point.  Long  Island,  New 
York. 

How.    Oconto  County,  Wisconsin. 

Howard.    Mississippi  River,  Missouri. 

Howard.    Wright  County,  Minnesota. 

Howard  Lake,    (Howard.) 

Howe.    (How.) 

Howell  Cove.  Delaware  River,  New 
Jersey. 

Howell  laland.  Missouri  River,  Mis- 
souri. 

Howkan.    Alaska. 

Hoytaville.    Wood  County,  Ohio. 

Hogtville,    (Hoytsville.) 
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Hubbs  Landing.  Ohio  River,  West 
Virginia. 

Hudson  Riirer.    New  York. 

Hughes  Bar.    Ohio  River,  Indiana. 

Humboldt.    Coles  County,  Illinois. 

HumbolL    (Humboldt. ) 

Hunters  Cove.    Oregon. 

Hunt  Ledge.  Boston  Harbor,  Massa- 
chusetts. 

Mwntley  Orave,    (Huntley.) 
Huntley.    MoHenry  County,  Illinois. 
Huntsville.    Randolph  County,  Indiana. 
lamonia.    (Town  and  lake.)    Florida. 
Iceberg  Point.    Lopez  Island,  Washing- 
ton. 

Igitkihn  Island.  (Igitkin.) 
Igitkilm  Island,  (Igitkin.) 
Igitkin    Island.      Near    Great    Sitkin 

Island,  Alaska. 
Ig-na^look  Island.    ( Little  Diomede. ) 
Ikalik,  Cape.    (Ikolik.) 
Ikogmiut  Mission.    (Ikogmut.) 
Ikogmut   Mission.    On    Yukon  River, 

Alaska. 

Ikolik,  Cape.    On  western  coast  Kadiak 

Island,  Alaska. 
Ikti,  Cape.    Southern  coast  of  Alaska. 
lUouliouk  Village.    (Iliuliuk.) 
niuliuk  Village.    On  Unalaska  Island, 

Alaska. 

Inumrouk  Lake.    (Imuruk.) 

Imuruk  Lake.  East  of  Port  Clarence, 
Alaska. 

Indian  Spring.    Butts  County,  Oeorgia. 

Ingram  Bar.  Tennessee  River,  Ken- 
tucky. 

Interlaken.    Florida. 

Invergrove.  Dakota  County,  Minnesota. 

lona.    (Ionia).    Kansas. 

lona.    (Ionia.)    Nebraska. 

Ionia.    Jewell  County,  Kansas. 

Ionia.    Dixon  County,  Nebraska. 

loulakh  Island.     (Ulak. ) 

Irvin.    (Irwin.) 

Irwin.    Venango  County,  Pennsylvania. 

Isanotski  Strait.  North  of  Unimak 
Island,  Alaska. 

Isanotsky  Strait.    (Isanotski.) 
Islesboro.    Town  iu  Maine. 
Isleshorougk.    (Islesboro.) 
Issannakh  Strait.    (Isanotski.) 
Itkhi  Cape.    (Dcti.) 
Itkhi  Cape.    (Ikti.) 
Jaoks  Point.    Ohio  River,  Illinois. 
Jackson.     Alaska.     (Howkan.) 


James  Bayou.    Hisassippi  River, 

souri. 
Janes  Island.    Tangier  Sound,  i 

land. 
Jefferson.     Madison  County,  Ohio 
Jejfreifs  Hook.    (Fort  Wasington  P 
Jenkins  Rock.    Straits  of  8te.  1 

Michigan. 
Jennersville.    (Jennertown.) 
Jennerto^m.    Somerset  County, 

sylvania. 
Jennis  Point.    (Iceberg  Point.) 
Jerico.    Cedar  County,  Missouri. 
Jerioo  Springs.    (Jerico.) 
Jeromesville.    (Jeromeville.) 
Jeromeville.    Ashland  County,  01 
Jessup.    (Jesup.) 
Jesup.    Wayne  County,  (Seorgis. 
Joe  Brown  Spit.    (Sandy  Point.) 
Joe  Davies.    (Joe  Daviess.) 
Joe  Daviess.    Faribault  Coimty, 

nesota. 
John  Brickey  Light.   Mississippi 

Missouri. 
Johns  Bay.    West  of  Pemaquid 

Maine. 
Johnson.  (Johnston.)  South  Carol 
Johnson.  Mississippi  River,  Teiu 
Johnson.  Mississippi  River,  Illin 
Johnson  Island.  Mississippi  Hii 
Johnson  Island.  Sandusky  Bay, 
Johnson  Shoal.    Kanawha  Rivei 

Virginia. 
Johnston.     Edgefield  County,  S 

Carolina. 
Jones  Island.  Savannah  River,  & 
Jones  Point.  Potomac  River,  Vi 
Jordan  Point.  James  River,  Vu 
J.  Q.  Adams.  (Adams.)  Indiaua. 
Kachekmak  Bay.  (Kachem%k.) 
Kachemak  Bay.     Kenai   P  e  n  i  n 

Alaska. 
Kadiak  Island.    Alaska/ 
Kaguyak  Village.    Alaska. 
Kaiuklipalik  Island.     (Kiukpalik.) 
Kamchatka  Sea.    (Bering.) 
KanesvUle.    (KaneviUe.) 
Kaneville.    Kane  County,  lUlnoif 
Karankaw  a  Reef  and  Point    Te 
Elarpa  Island.    West   of  Knpr< 

Island,  Alaska. 
Karquinas  Strait.    (Karquines.) 
Karquines  Strait.    Connecting  2 

and  San  Pablo  bays,  California 
Karthaus.    Clearfield  County,  Pe 

vania. 
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Bay.    Alaska. 

Say.    (Kashega.) 

3ay  and  Point.    Marthas  Vine- 

assachasetts. 

land.    Alaska. 

Village.    (Kaguyak.) 

fid.    (Kayak.) 

B.    Davis  County,  Utah. 

7aits.    Chesapeake  Bay,  Mary- 

[sland.    Lake  Erie,  Ohio, 
[aland  Reef.    Lake  Erie,  Oliio. 
ininsnla  and  Fort.    Alaska. 
lin^ula  and  Fort.    (Kenai.) 

Mississippi  Biver,  Missouri. 

Dewitt  County,  Elinois. 
Kenney.) 

nt.     Kent  Island,  Chesapeake 
uyland. 

(KarthauB,)PennBylvania. 

Monmouth  County,  New  Jer- 

Uland.    (Khwostof  Island.) 

River.    (Chulitna.) 

Island.    ( Khwostof. ) 

>f  Island.    Alaska. 

k  Bay.    East  side  Alaska  Penin- 

Bay.     (Kialagvik.) 

Store  Light.    Mississippi 
ilississippi. 

(Kilboumo.) 
e.     Mason  County,  Illinois. 
(Kilfoil.) 

Custer  County,  Nebraska. 
r.  Le  Sueur  County,  Minnesota. 

(Kilkenny.) 
y.     (Kinmundy.) 
ee.    (Kingegan.) 
1.    At  Cape  Prince  of  Wales, 

ind.     In  Bering  Strait,  Alaska. 

Qding.    Ohio  River,  Indiana. 

and.    (King.) 

int.     (Philips.) 

ly.    Marion  County,  Illinois. 

Redwood  County,  Minnesota. 
Yukon  Delta,  Alaska. 

(Kipniak.) 
inding.   Ohio  River,  Kentucky. 
Land.    Alaska. 
las.     (Kiskimiuitas.) 
dtas.    Armstrong  Conn  ty, 
Ivania. 
k  Island.    In   Shelikof  Strait, 


Klein.    (Kline.) 

Elline.  Schuylkill  County,  Pennsylva- 
nia. 

Klokacheff.     (Salisbury  Sound.) 

Knapp  Landing.  Cohiiubia  River, 
Washington. 

Knitire.    (Kintire.) 

Knobnoster.   Johnson  County,  Missouri. 

Knox.    Illinois  River,  Illinois. 

Knoz  Bar.    Ohio  River,  Pennsylvania. 

Kodiak  Island.    (Kadiak.) 

Kolugru'a  Rirer.     (Meade.) 

Kaniougi  Island.     (Koniuji.) 

Koniuji  Island.  Near  Atka  Island, 
Alaska. 

Kookpowrook  River.    (KukpowTuk.) 

Koopoowrook  Biver.    (Kukpowrnk.) 

Koos  Bay.    (Coos.) 

Korovenski  Bay.    (Korovin.) 

Korovln  Bay.    On  Atka  Island,  Alaska. 

Korovinakai  Bay.     (Korovin.) 

Kou  Island.    (Kuin.) 

Konjulik  Bay.     (Kujulik.) 

Kouloukak  Bay.    (Kuiukak.) 

Kauloulak  Bay.    (Kuiukak.) 

Kouskokvim Biver  and  Bay.  ( Kuskok wim. ) 

Koyoukuk  River.     (Koyukuk.) 

Koynkuk  River.  A  branch  of  the  Yu- 
kon, Alaska. 

Kragnes.    ( Kragness. ) 

Kragness.    Clay  County,  Minnesota. 

Knisenstem,  Cape.  Kotzebue  Sound, 
Alaska. 

Krtuenstem  Island.     (Little  Diomede.  ) 

Kruzeneternf  Cape.    (Krusenstern.) 

Kra  zof  Island.  West  of  Baranof  Island, 
Alaska. 

Krtusoff  Island.    ( Kruzof . ) 

Kruzov  Islan  d.     ( Kruzof. ) 

Kiiiu  Island,  West  of  Kupreanof  Island, 
Alaska. 

Kujulik  Bay.  East  side  Alaska  Penin- 
sula. 

KykpowTuk  River.  Between  Cape 
Lisbume  and  Icy  Cape,  Alaska. 

Kulichavak  River.  Between  Yukon 
and  Kuskok  wim,  Alaska. 

Ku-ling-mut  Cape.     (Kuliugmiut.) 

Kullugmiut,  Cape.  West  side  Kadiak 
Island,  Alaska. 

Ku-liU'kak  Bay.     (Kuiukak.) 

KuUumint  Cape.     (Kuliugmiut.) 

KuUuycmut  Cape.     (Kuliugmiut.) 

Kullichaha.     Indian  Territory. 

Kulliinla.     ludian  Territory. 

Kulugrua  liiver.     (Meade.) 


f«jfeoT«tmii>Hr«adJtaf.    (Kuakokwim.) 

KuOoot.     (Sooth  IsUnd.) 

KMiuoff  Cape.     (Kutnzof.) 

Kntnsot    Cape.     Wwt   coast    AlMka 

P«niiiMi]>. 
KvitihaBak  BiMt.    (KollohaTalc.) 
S»iltk»at.    (Kwlkpak.) 
Kwikpftk.    In  Nortoo  Sound,  Alaska. 
Eyika  Iiland.     (Eiska.) 
^acej  Lone.    Ohio  Biver,    Wrsl   Vir- 

LaoookBar.    Ohio  River,  Fflnnsylvaoia. 
Lao  qui  Parla.     Lao  qui   Parla  County, 

UinmcHoU. 
La.I>n  ^miarf.    Columbia  River,  Waah- 

Lafarette.   ChamlietaCnnnty,  Alabama. 
Lafajette.     Bremer  Coonty,  Iowa. 
Lafajrett*.      Christian     Count;,     Keu- 

Iiataretta. 

sin. 


Chippewa  County,  Wiwon- 


Lagrange  Couii,ty,  Indiana. 
IiaEranKS.  Penobscot  County,  Maine. 
Ziokaport.  Woodbury  County,  Iowa. 
Daketowo.  Carver  County,  Minnesota. 
LakevlUe.  Dakota  County,  Minnesota. 
Lamar  Bly«r.  Tcllowatiwie  Park. 
Iiambsrt  Point.    Eliiabeth  River,  Vir- 

Ziunlns.    Cooper  County,  MtMonri. 
I>amont«.    Pettis  County,  Missouri. 
Iiampbere  Dock.     Hndson   River,  New 
York. 


iie«.    msaiBsippi  Hiver,  lennesMS. 
Ltt  Ct»h-».    <Lee.) 
laeeaborg.     Carroll  County,  Ohia 
Ltesciila.     (Ijeesliiirg. ) 
Lemingtoft.     (Leaminffton.) 
£«itmiHi7(mi.     (Leamington.) 
LeoKUuitck,  Cape.     (Leontovicb.) 
Iiaootovloh,  Cape.     West  side  ii 

Peninsula. 
Iieatar,     Mississippi  River,  Kentncl 
LttU.    (LettevUle.) 
Iiettsville.    Louisa  Connty,  Iowa. 
Lmeit  Fork.     (Snake  River.) 
Ijibbji  Iiland.     (Libby  lalands.) 
Llbby  lalanda.     Machiaa  Bay,  Usi 
Ubbts  Uland*.     (Libby.) 
Lime  Spring.     (Liniespriugs.) 
Llmesprings.     Howard  County,  la 
Lincoln.     Lincoln  County,  Kansu. 
Usoola  Center.     (Lincoln.) 
Lindon .     (Lyndon . ) 
Llndaborg.    M(;FbeTSOnConn^,Ki 
Lindabarg  Cily.     (Lindsborg.) 
Little  Annemesaex  River.    Maryl 
Liltle  Annemeieui.     (Little  AnneoM 
Little  Colorado  River.     Arizona. 
Little  Diamond   taland.      Port 

Harlior,  Maine. 
Little  Dlomede  Island.    Alaska. 
Little  Hog  Iiland.     (Little  DlamoQil 
LlTlngaton  Creek.     Hudson  River, 

York. 
Lloyd.    Ulster  County,  New  Yorli. 
Lloyd  Harbor.    Long  Island  Sonnd. 

York. 
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I  Qrore    Chester  County,  Penn- 

aift. 

ilandHeadJdght.    Boston  Har- 

fassachosetts. 

laful  Light.    (Long  Island  Head.) 

sado^w.     Hampden    County, 

kchusetts. 

^^amp.    Berks  County,  Pennsyl- 

■ 

[landing.    Ohio  River,  Kentucky. 

Peak.    Colorado. 

e.    Shelby  County,  Ohio. 

«.    (Lowville.) 

.    Garfield  County,  Kansas. 

(Lmtniz.) 
a.    (Louriston.) 
L    Carroll  County,  Ohio, 
on.    Chippewa  County,  Minne- 

tfqL    Columbia  Sirer,  Washing- 

ville.    Mahoning  County,  Ohio. 
ille^    (Lowell.) 

riddle  GrowAd,  (Middle  Ground.) 
Patroon  Island.  Hudson  RiTer, 
rork. 

Bar.  Ohio  River,  Pennsylvania, 
[e.  Murray  County,  Minnesota. 
[Lloyd.) 

Mississippi  River,  Missouri. 
ton.    (Ludington.) 
ton.    £au  Claire  County,  Wis- 
i. 
i  Beaoh.    Ludlam  Island,  New 

r. 

^k.  Westmoreland  County, 
ylvania. 

(Ludwick.) 
Ight.    Mississippi  River,  Louisi- 

iville.  Meriwether  County, 
ia. 

He.    (Luthersville.) 
B.    Kossuth  County,  Iowa. 
B.    Rock  County,  Minnesota. 
nrg.    (Luxemburg.) 
burg.     Kewaunee  County,  Wis- 
i. 

.    Crawford  County,  Ohio. 
(Lykens.) 
L.    Sheboygan  County,  Wisoon- 

L.    Juneau  County,  Wisconsin, 
anal.    Alaska. 
aaiMl.    (Lynn  CanaL) 


MoAdenvUle.     Chiston  County,  North 
Carolina. 

McAdenmnUe.    (MoAdenville.) 

MoBlair  ShoaL     Nantucket  Sound, 
Massachusetts. 

MeCall.    (McColL) 

MoCall  Flat.    Mississippi  River,  Louisi- 
ana. 

McCamexon.    Martin  County,  Indiana. 

MoCleameran.    (McCameron.) 

MoColl.    Marlboro  County,  South  Caro- 
lina. 

MoCanneUmfilU.    (MoConnelsville.) 

McConnelsvllle.  Morgan  County,  Ohio. 

MoCullonsh    Bar.     Tennessee    River, 
Kentucky. 

McCnllnm  Ripple.    Ohio  River,  Ken- 
tucky. 

MoCune.    Pike  County,  Missouri. 

MoBldowney  Bar.    Ohio  River,  West 
yirginial 

MoFarland.    Dane  County,  Wisconsin. 

MoGeealaland.    HlinoisRiver,  Illinois. 

MoGhilpin  Point.    Straits  of  Mackinac, 
Michigan. 

McKensie   Haad.     Columbia   River, 
Washington. 

MoKnight.    Mississippi  River,  Iowa. 

McLeod   Bay.     Straits    of  Mackinac, 
Michigan. 

Maoolenny.    (Maclenny.) 

Maqfarland.    (McFarland.) 

Machlr   Landing.     Ohio   River,  West 
Virginia. 

Maok  Reef.    Oregon. 

Maokay  Island.     Currituck   Island, 
North  Carolina. 

Mackey    Point.      Savannah    River, 
Georgia. 

Mackoy  Landing.     Ohio  River,  Ken- 
tucky. 

Maolenny.    Baker  County,  Florida. 

MaoQalr  Talanda,    St.  Lawrence  River, 
New  York. 

Maoaville.    Grant  County,  Minnesota. 

Mad  River.    Clark  County,  Ohio. 

MtiemHlle.    (Macsville.) 

Magdalen  laland.    Hudson  River. 

Mahan.    Ohio  River,  West  Virginia. 

Mdhantango.    (Upper  Mahantango.) 

Mahon  River.  Delaware  Bay,  Delaware. 

Maidencreek.    Berks  County,  Pennsyl- 
vania. 

Main.    Columbia  County,  Pennsylvania. 

Maine.    (Main.) 

Mainevllle.    Warren  County,  Ohio. 
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MainvilU,    (MaineTille.) 

Makouchin$kojf  Bay  and  Volcano.  (Ma- 
kushin.) 

M»^"»^*"  Bay  and  Volcano.  Unalaska 
Island,  Alaska. 

Maleo,    (Marco.) 

Manatau,    (Manitou.) 

Manatu.    (Manitou.) 

Manby,  Point.  Entrance  to  Yakutnt 
Bay,  Alaska. 

Manitou.  A  lake  in  Fulton  County,  In- 
diana. 

Manitou.     El  Paso  Coanty,  Colorado. 

Manitou  Springs,     (Manitoa.) 

Manly.    Moore  County,  Nortb  (.*urolin:i. 

Manly  Station.    (Manly.) 

Mansfield.  Allegheny  County,  Peun- 
sylvania. 

Mansker.    Mississippi  River,  Elinois. 

Marco.  (Town  and  pass.)  Lee  County. 
Florida. 

Margaretrille.      (Margaretsville. ) 

Margaretsville.  Northampton  County, 
North  Carolina. 

Margarett9ville.     (Margaretsville.) 

Marine.  Washington  County,  M  i  n  n  e- 
Bota. 

Marine  MilU.     (Marine.) 

MaiT  Field  Light.  Mississippi  River, 
Tennessee. 

Marshall.    Marshall  County,  Iowa. 

Marshall  Point.     Herring  Gut,  Maine. 

MarBhalltown.     (Marshall.) 

MarUl.     (Martell.) 

Martell.     Pierce  County,  AVisrousin. 

Marthas  Vineyard.     Mnssafliusott^. 

Martha* B  Vineyard.    (Marthas  Vinoyard.) 

Mariickrille.     (Marticville. ) 

Marticville.  Lancaster  County,  Penn- 
sylvania. 

Martins  Industry  Shoal.  OfT  Port 
Royal  Sound,  North  Carolina. 

Martin  Island.  Columhia  River,  Wash- 
ington. 

Martin  Reef.  Straits  of  Ste.  Marie, 
Michigan. 

Martio.     (Marticville.) 

Marys  River.  Mississippi  River, 
Illinois. 

Mason  Island.  Mississippi  River, 
Illinois. 

MatamoroB.     (New  Matamoras.) 
Matatcan.     (Mat  tea  wan.) 
Mafomkiv  Inlet.     (Mctomkin.) 
Matson.    Missouri  River,  Missouri. 


Mattapoutet.    (Mattapoisett.) 
Mattapoisett.    Harbor  and  town,  Bu- 

zards  Bay,  Massachusetts. 
Matteawan.      Dutchess    County,  Net 

York. 
Maupin.  Kanaw ha  River,  West  Yirginik 
Maury  Island.    Puget  Sound,  Washiiif 

ton. 
Mazfield  Point.    Lake  Memphremaga| 

V<*rinont. 
Mayday.    Kiley  County,  Kansas. 
Mayesville.      Sumter   County.  Sontk 

Carolina. 
May  hew.    Lo  wndes  County,  M  ississipfi. 
Maylor  Spit.    Whidbey  Island,  Wnk^ 

ington. 
Mayo  Beach.    Cape  Cod  Bay,  Mim- 

chusetts. 
Maysville.     (Mayesville.)     Sonth   Cuv- 

lina. 
Mazomanie.     Dane  County,.  Wisconfii 
Meade  Center,     (Meade.) 
Meade.    Meade  County,  Kansas. 
Meade  River.    Alaska. 
Mechanicsville.     (Mechanloville.) 
Mechanicville.    Saratoga  County,  Kc* 

York. 
Menominee.    Michigan. 
Merrill  Shell  Bank.    Mississippi  Soood, 

Mississippi. 
Merriman  Bar.    Ohio  River,  Penoijl' 

vania. 
Merrymeeting  Bay.    Maine. 
Metcalf.    (Metcalfe.) 
Metcalfe.    Thomas  County,  Georgia. 
Metomkin.    Inlet  and  Point,  Virginia 
Metompkin  Inlet.     (Metomkin.) 
Mhoon   Landing.      Mississippi  Riv(f> 

MisHissippi. 
Miami.     Hamilton  County,  Ohio. 
Mkamitoivn.     (Miami.) 
Michaclorski  Island.     (St.  Michael.) 
Michigan.    Nelson   County,   North  Da- 
kota. 
Middlebranch.    Stark  County,  Obio. 
Middlecreek.    Snyder  County,  Pemtfjl* 

vania. 
Middlecreek.    Somerset  County,  Penn- 
sylvania. 
Middle  Oround.    Quoddy  Roads,  M«in«> 
Middlepoint,    Van  Wert  County,  Ohio- 
Middletan.     (Middletown.) 
Middleton.     Wood  County,  Indiann. 
Middletown .     (Middleton. ) 
Middletown.    Henry  County,  IndiaDft* 


k 
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.    (MiUcreek.) 

re.    Steuben  Coanty,  Indiana. 

.    (Millhpim.) 

sk.    Coshocton  County,  Ohio. 

ek.    Clarion   County,    Pennsyl- 

Bk.    Lebanon  County,  Pennsyl- 

port.    Lawrence  County,  Ohio. 

(Millersport.) 
*re,    (Milgrove.) 
m.  Center  County,  Pennsylvania. 
08    Bend.      Mississippi    River, 
ana. 

(Minster.) 
ta.    Lyon  County,  Minnesota, 
(a.    (Minneota.) 
Ledge.    Massachusetts. 
'.    Auglaize  County,  Ohio, 
olnt.  Straits  of  Ste.  Marie,  Mich- 

.    (Mishicott.) 

itt     Manitowoc  County,   Wis- 

•  « 

ina'v^a.    Darke  County,  Ohio. 
lewa.    (Mississinawa.) 

(Mitchell.) 
IL    Sheboygan  County,  Wis- 

L    Mississippi  River,  Tennessee. 

ree,    (Mitcheltree.) 

tree.    Martin  Coiuity,  Indiana. 

Island,     (Mitkof.) 

Iflland.    East  ofKupreanof 

,  Alaska. 

Island.    (Mitrofania.) 

Dia  loland.     East  side  Alaska 

lula. 

Island.     (Mitkof.) 

k  Bay.    Chesapeake  Bay. 

t  Bay.    (Mobjack.) 

>.    County,  post-office,  and  fort 

sona ;  river  and  desert  in  Call- 

(Mohave.) 
fcot  Bay.    (Cold.) 
(Molina.) 

Pike  County,  Georgia. 
,    Taylor  County,  Wisconsin. 
.    (Monegaw  Springs.) 
w  Springs.    St.  Clair  County, 
iri. 
(Molitor.) 
Bradford  County,  Pennsy]- 


Monroe.  Fort.    Virginia. 

On  February  8, 1828,  the  8<»oretary  of 
War  ordered  that  the  works  at  Old 
Point  Comfort  be  calle<l  Foiii  Mon« 
roe,  and  not  Fortress  Monroe. 

Monroe,  Fortress.     (Monroe,  Fort.) 

MonroeUm,    ( Monroe. ) 

Montolalr.    Essex  County,  New  Jersey. 

Monteer.    (Montier.) 

Montier.    Shannon  County,  Missouri. 

Moore.    Mississippi  River,  Louisiana. 

Moore  Dock.    St.  Lawrence  River,  New 
York. 

Moorefield.     Switzerland  Connty,  In- 
diana. 

Moore  Point.    Lake  Erie,  Ohio. 

Moorfield.    (Moorefield . ) 

Moorovskoy  Bay.    (Cold.) 

Moosabec  Reach.    Maine. 

Moosebec.    (Moosabec.) 

Moran.    Allen  County,  Kansas. 

Morantawn.    ( Moran . ) 

Morgan  Bend.    Mississippi    River, 
Louisiana. 

Morgan  Crevasae.     Mississippi  River, 
Louisiana. 

Morgan  Point.   Lake  Michigan,  Illinois. 

Morgan  Point.    Fishers  Island  Sound, 
Connecticut. 

Morgan  Point.    Mississippi  River,  Ar- 
kansas. 

MorlofskiBay.    (Cold.) 

Moroskoi  Bay,     (Cold.) 

Morriaon.    Mississippi  River,  Missouri. 

Morrison  Landing.    Ohio  River,  Ken- 
tucky. 

Morzhovoi  Village  and  Bay.     South 
end  Alaska  Peninsula. 

Morzovia  Village  and  Bay.     (Morzhovoi.) 

Mt.  Haley.   Midland  County,  Michigan. 

Mount   Holly    Springs.      CuitilxTlaiid 
County,  Pennsylvania. 

Mountjoy.     Adams    County,    Pcnusyl- 
vania. 

Mow^eaqua.    Shelby  Couuty,  Illinois. 

Mowequa.     (Moweaqua.) 

Mudda  Landing.  Mississippi  River,  Illi- 
nois. 

Muddycreek.     Butler  County,  Pennsyl- 
vania. 

Mull  Dike.    Hudson  Rivor,  New  York. 

Mullenville  City.    (Mullinville.) 

Mullinvllle.    Kiowa  County,  Kansas. 

Mull  Plaat  laland.    Hudson  River,  New 
York. 


II. 
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Mnndy.    Mississippi  Riyer,  Missouri. 

Murphy  Island.  St.  Johns  River,  Flor- 
ida. 

Mnxphy  Zaland.  Mississippi  River,  Illi- 
nois. 

M%9ele  F^rk.    (Massel  Fork.) 

Mnacovalley.  Mississippi  River,  Ken- 
tacky. 

Mnmsel  Fork.  Chariton  County,  Mis- 
souri. 

Naehamik  Mand.    (Nakchamik.) 

Nagailflland.  Shumagin  Islands,  Alaska. 

Nagajf  Island,    ( Nagai. ) 

yagek  River  u%d  Lake,    (Naknek.) 

Nagg  Island.  Maomee  Bay,  Lake  Erie, 
Ohio. 

Nakamik  Uland.    (Nakchamik. ) 

Nakobamik  Island.  Semidi  Islands, 
Alaska. 

Nakeham4k  UUnd.    (Nakchamik. ) 

Naknek  River  and  Lake.  In  Bristol 
Bay,  Alaska. 

Nash  Island.    Pleasant  Bay,  Maine. 

NatunuU.    (National  Springs.) 

National  Springs.  Logan  County,  Ar- 
kansas. 

Navesink  Lights.  New  Jersey.  Entrance 
to  New  York  Harbor. 

Neal  Island.  OhiC  River,  West  Virginia. 

Ned  Point.  East  Neebish  Rapids,  Mich- 
igan. 

Ned  Point.  Bnszards  Bay,  Massaohn- 
setts. 

Neel  Landing.    Ohio  River,  Ohio. 

Neely.    Mississippi  River,  Missouri. 

Nelly.    Telfair  County,  Georgia. 

NeUly,    (NeUy.) 

Neqnasset  Lake.    Maine. 

yetUe.    (Nettle  Creek.) 

Nettle  Creek.  Randolph  County,  In- 
diana. 

Nevinc.    (Nevins.) 

Nevina.    Vigo  County,  Indiana. 

Ne^rark.  Independence  County,  Ar- 
kansas. 

N  j^rbem.    Hale  County,  Alabama. 

Ne^rbem.    Dickinson  County,  Kansas. 

Ne^rbem.  Craven  County,  North  Car- 
olina. 

Newbeme,     (Newbem.) 

New  Benu,    (Newbern.) 

Nev^bexry.    Luce  County,  Michigan. 

Newbold  Island.  Delaware  Riyer,Penn- 
sylvania. 

Hewburg.     (Newberry . ) 

Jiewb»m.     (Newbem.) 


Newcastle.    Lincoln  County,  MiIinl 
Ne^roastle.    Dixon  County,  NsbraikL 
Ne^roastle.    Schuylkill  County,  Pod- 

sylvania. 
Newcomers.    (New  Comerstown.) 
Ne^r  Comerstown.  TuscarawuCoaitj, 

Ohio. 
New  Cul-Off  Channel,    (Cutoif.) 
Newman  Grove.    Madison  County,  h 

braska. 
Newmans,    (Newman  Grove.) 
New  Matamoras.   Washington  Cwij, 

Ohio. 
New  PaltB.    Ulster  County,  New  Y«t 
New  Pelts,    (New  Paltz.) 
Newport.    Johnson  County,  lowi. 
New]x>rt.    Attala  County,  MUsissipp. 
New  Pragne.    Scott  County,  MinnesitL 
New  Bedding,    (Redding.) 
New  River.    Scott  County,  TenDeM«t> 
Ne^rsom.    Mississippi  River,  Miflsovi 
Nice  ShoaL    Niagara  River,  New  Y<t 
Nichols.    Muscatine  County,  lowi. 
Nikolski  Village.    On  Umnak  Us^ 

Alaska. 
NikoUky  Village,    (Nikolski.) 
Nxllg,    (Neily.) 

Nieknahotona,    (Nishnabotna.)  * 
Nishnabotna.     Atchison  County,  )&>' 

souri.  • 

No-^ai-za-ka-kai  Biver.    (Hokuchstofc) 
Noo-nar-hook  Island.    (Big  Dionieds.) 
Noomitak  Island.    (Nnnivak.) 
Noo-woeih.    (Nuwuk.) 
Naowook,    (Nuwuk.) 
Northeast.    Erie  County,  PennsylTisU- 
North  Islands.     Chandeleur  Soob^ 

Louisiana. 
North  Islesboro.    Village  in  tows  ^ 

Islesboro,  Maine. 
Ncrik  Islesharongk.    (North  IslesboRk) 
North  Kegs,    (North  Islands.) 
Northmoreland.     Wyoming  Coaityi 

Pennsylvania. 
Norths  Landing.    Ohio  River,  Individ 
Northwest    Williams  County,  Ohio. 
Norton  Island.    Penobscot  Bay,  M«n^ 
Norton  Island  Ledges.  Penobscot  B*^ 

Maine. 
Nounirak  Island.    (Nnnivak.) 
Nuchagak  Biver,     (Nushagak.) 
Nuniook  Island,     (Nunivak.) 
Nnnivak  Island.    Alaska. 
Nushagak  River.    Flows  into  Briftol 
.  Bay,  Alaska. 
Nnshagok  Biter,    (Nushagak.) 
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.    At  Point  Barrow,  Alaska. 
idge.    Buzzards  Bay,  Massachu- 

B,    Monroe  CouDty,  Wisconsin, 
janding.    Ohio  River,  Ohio. 
Lake  in  Florida. 
iw,    ( Ochlockonee . ) 
£onee.    Thomas   County,  Geor* 

iver.     (Aucilla.) 

(Ocala.) 

el.    Mississippi  River,  Arkansas. 

.    (Ogallala.) 

L    Keith  County,  Nebraska. 

landing.   Ohio  River,  Kentucky. 

Dint.    Coast  of  Maine. 

:Otay.) 

Int.     (Ogier.) 

:ee.    Indian  Territory. 

bor  Islands.  Chandeleur  Sound, 

ana. 

ior  Key,    (Old  Harbor  Islands.) 

id  Crossing.    Ohio  River,  Ken- 

id  Place.    Whitehall  Narrows, 
Jhamplain,  Vermont, 
i.     (Saint  Francis.) 
Reef.     Pamlico  Sound,   North 
la. 

hka  Island.     (Uualaska.) 
River  and  Village.     (Ugashik.) 
iook  Island,     (King.) 
hook  Island.     (King. ) 
Island.     (Umnak.) 
a  Island.     (Unalaska.) 
Islnnd.    (Unimak.) 
rie.    Near  Point  Barrow,  Alaska. 
*ie.    (Ootkeavie.) 
raville.) 

.    Jackson  County,  Illinois. 
ape,    (Blanco.) 

•oint.  Long  Island,  New  York, 
'oint  Cape  Fear  River,  North 
la. 

).    Jefferson  County,  Kansas. 
(Osborne.) 

.    Pipestone  County,  Minnesota. 
^oint.    (Pawcatuck.) 
Clearfield  County,  Pennsylva- 

(ilU.     (Osceola.) 

Polk  County,  Wisconsin, 
lley.    San  Diego  County,  Cali- 

^wley  County,  Kansas. 

LEx.16 3* 


Otter  Creek.    Vigo  County,  Indiana. 

Oumakh  Islnnd.     (Umak.) 

Oumnak  Island.     (Umnak.) 

Ounalash kn  Island.    (Unalaska. ) 

Ouniniak  IslcMd.    (Unimak.) 

Overeisel.     (Overisel.) 

Orerisel.    Allegan  County,  Michigan. 

Owls  Head.    Rockland  Harbor,  Maine. 

Oyster  Ponds  Point.    (Orient.) 

Oza  wlie.    (Osa  wkie. ) 

Padanaram.    Massachusetts. 

Padanarum.    (Padanaram.) 

Paddy  Hen  Light.  Mississippi  River, 
TeniioHsee. 

Palmer  Island.  Buzzards  Bay,  Massa- 
chusetts. 

Panola.    Woodford  Cotinty,  Illinois. 

Panola  Station.    (Panola.) 

Parish  Dock.  St.  Lawrence  River,  New 
York. 

Paris  Landing.    Ohio  River,  Indiana. 

Parker.  Armstrong  County,  Pennsyl- 
vania. 

Parker  Landing.  Mississippi  River, 
Missouri. 

Parker  ifville,     (Parkerville.) 

Parkerville.    Morris  County,  Kansas. 

Parkinson  Landing.  Ohio  River,  Illi- 
nois. 

Parsons  Bar.  Mississippi  River,  Wis- 
consin. 

Paso  de  Robles.    (Paso  Robles.) 

Paso  Robles.  San  Luis  Obispo  County, 
California. 

Pattersonville.    (Patterson.) 

Patterson.    St.  Mary  County  Louisiana. 

Pawcatuck  Point.  Mouth  of  Pawca- 
tuck River,  southeast  corner  of  Con- 
necticut. 

Pawnee.    Pawnee  County,  Nebraska, 

Peace  River.    Florida. 

Pease.     (Peace.) 

Peck  Lake.     Indian  River,  Florida. 

Pedee  River.    South  Carolina. 

Peedee  River.     (Pedee.) 

Peepee.    Pike  County,  Ohio. 

Peirce,  Cape.  West  of  Hagemeister 
Island,  Alaska. 

Penn  Manor.  Delaware  River,  Penn- 
sylvania. 

Pentvrater.    Ocoiuia  County,  Michigan. 

Peoples.     Boone  County,  Iowa. 

Peqiuinac.     (  Peq  uan  uoc. ) 

Pe^uannoc.  Morris  County,  New  Jersey. 

Percy  Reach.   Hudson  River,  New  York. 
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PmryBville.     (Perryville.) 

Perry  Towhead.    Mississippi  River, 
niinoifi. 

Perryville.    Ashland  County,  Ohio. 

Peters  Island.    Mississippi  River,   Ar- 
kansas. 

Peters  Landing.   Ohio  River,  Kentucky. 

Peters  To^rhead.    .Mississippi  River, 
Arkansas. 

Petit  Manan  I  sland  and  Point.    Maine. 

Petmeg  e^a  Biver.    (Pitmegea.) 

Petty.    Mississippi  River,  Arkansas. 

Petty  Island.     Opposite  Philadelphia, 
Delaware  River,  New  Jersey. 

Peyton  Landing.    Ohio  River,  Ohio. 

Philips  Point.   St.  Johns  River,  Florida. 

Phillips  Bar.     Mississippi  River,  Mis- 
souri. 

Phillip's  Point,     (Philips.) 

Phippsburg.   Sagadahoc  County,  Maine. 

Phipshurg.    (Phippshurg.) 

Pierce^  Cape,     (Peirce.) 

Pierceton.    Kosciusko  County,  Indiana. 

Pieroeton  Junction,     (Pierceton.) 

Pig  Eye  Dike.    Mississippi  River,  Min- 
aosota. 

Pig  Eye  Light.     Mississippi  River,  Min- 
nesota. 

Pilcher  Point.   Mississippi  River,  Louis- 
iana. 

Pinecreek.    Jefferson  County,  Pennsyl- 
vaui«i. 

Pine  Orove.    Schuylkill  County,  Penn- 
sylvania. 

Piftik  Island,     (Punuk.) 

Pitmegea  River.   East  of  Cape  Lisbume, 
Alaska. 

Pittsburg.    Pennsylvania. 

TliH  city  was  chartered  in  1816,  its 
name  being  spoiled  without  the  A, 
and  its  official  form  is  still  Pitts- 
burg. The  h  appears  to  have  been 
added  by  the  Post-Offico  Depart- 
ment, and  through  that  action  1o(;al 
usage  appears  to  have  become  tli- 
vided.  While  the  majority  oilocal 
newspapers  print  it  without  the  A, 
certain  others  use  the  final  h. 

Pittsgrove.    Salem  County,  New  Jersey. 

Plaingrove.     Lawrence  County,  Penn- 
sylvania. 

Pleasant  Mound.    Blue  Earth,  Minne- 
sota. 

Plum.     Venango  County,  Pennsylvania. 

PUmer,    (Plum.) 


Plummer,    (Plum.) 
Pocomoke.    Worcester  County, 
laud. 

Po3Ree£  Straits  of  Mack  inac,Mic 
Point  Arena.  Coast  of  Califoniis 
Point  Comfort  Beacon.     New  . 

New  York  Lower  Bay. 
Point  Harbor,     (Sorrento  Harbor. 
Point  No  Point.    Puget  Sound, 

ington. 

Point-no-Poini,     (Point  No  Point. 
Polk.     Polk  County,  Iowa. 
Polk  Landing.     Mississippi  Kivt 

sissippi. 
PoUocksville,     (Polloksville.) 
Polloksville.    Jones  County,  Nor 

olina. 
Poncha  Springs.    Chaffee  Couni 

orado. 

Poncho  8pring$,  (Ponoha  Springi 
Podes  Island.  Chesapeake  Bay 
Pope.  Panola  County,  Mississip; 
Popof  Island.  Shumagin  Islands,. 
Portage.  St.  Charles  County,  Miss 
Portage  dee  Sioux,  (Portage.) 
Port  Chester  Harbor.    Mouth  of 

River,  Long  Island  Sound. 
Port  To^^nsend.    Washington. 
Port  Townehend,    (Port  Townsenc 
Port  'William.    Clinton  County, ' 
Poet  of  Arkansas,    (Arkansas  Post 
Poudre,    (Cache  la  Poudre.) 
Powder.    (Cache  la  Poudre.) 
Powel,    (Powell.) 
Po^irelL    Jefferson  County,  Nebr 
Powell  Point.  Lake  Superior,  Mi* 
PoysippL  Waushara  County,  Wis 
Prague,    (New  Prague.) 
Praizieview.  Wilkin  County,  Mia 
Presidents  Island.    Mississippi 

Missouri. 
Pribilof  Islands.    Alaska. 
J*ribylov  Islands.     (Pribilof.) 
Price.     Missouri  River,  Missouri. 
Price  Creek.    Cape  Fear  River, 

CuroUna. 

Prince  'William  Sound.  Alaskf 
Prior  Island.  Ohio  River.  Illiao 
Proctor  Landing.    Ohio  River, 

Virginia. 
Prove  River.     Utah. 
Pullman  ShoaL     St.   I^awrcnce 

Now  York. 
Punta  Arenas.    (Point  Arena.) 
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Raaa.    Florida. 

discarded  form  is  a  recent  comip- 
on  of  the  original  Spanish  form. 
*(issa.    (Ponta  Rasa.) 
loland.    Near  St.  Lawrence 
I.  Alaska. 

RuxL    Ohio  Rirer,  Ohio, 
n  Bluff.    Mississippi  BiTor,  Mis- 
pi. 

Bay,    (Quoddy  Roads.) 
f  Roads.    Maine. 
t  Back  Peak.    Straits  of  Maok- 
Michigan. 

oint.    St.  Johns  Riyer,  Florida, 
d.    Starke  County,  Indiana. 
.d.     York  County,  Pennsylvania, 
landing.    Ohio  River,  Indiana. 
V  Mt.    Washington. 
C.  B.    (Beckley.) 
f,    Kossuth  County,  Iowa, 
ir.     Randolph  County,  North 
ina. 

(Ramsay.) 
1     Buncombe  County,  North 
ina. 

».    (Ramseur.) 

1  Wharf  Light.    Baok  Creek, 
land, 
ph  Point.    Mississippi  River, 

uuinook  Spit.  Chesapeake  Bay. 

ml.    (Khwostofl) 

nd.    (Semisopoohnoi.) 

TffUland.    (Big  Diomede.) 

I.    (Ravenna.) 

R.    (Ravenden  Springs.) 

len  Springs.   Randolph  County, 

isas. 

la.    Dakota  County,  BUnnesota. 

L    Mills  County,  Iowa. 

r  Point     Lake  Michigan,  Wis- 

I. 

(Rawles.) 
i.    (Ramoth.) 

Wabasha  County,  Minnesota. 

f.  (Fort  Recovery.) 

Lk.    Armstrong  County,  Penn- 

lia. 

ik.    Clarion  County,  Pennsyl- 

Point.    St.  Johns  River,  below 
juville,  Florida. 

g.  Ringgold  County,  Iowa. 
r.    Jay  County,  Indiana. 
nding.    Mississippi  River,   lUi- 


Redoubt  Volcano.  West  aide  Cook  In- 
let, Alaska. 

Reeder  Point.  Columbia  River,  Oregon. 

Reed  Landing.    Ohio  Kiver,  Kentu<*ky. 

Reed  Point.  Stnuts  uf  Ste.  Murie,  Mich- 
igan. 

Beed9.    (Reads.) 

Reeds  Landing.  Wabasha  County, 
Minnesota. 

Reiley,    (Reily.) 

Reily.    Butler  County,  Ohio. 

Reppert  Bar.    Oliio  River,  Ohio. 

Beverton.     (Riverton.) 

Revillagigedo  Channel  and  Island. 
Alaska. 

Riohardaon  Landing.  Ohio  River,  Ken- 
tucky. 

Bidghury.    (Ridgebury.) 

Ridgebury.  Bradford  County,  Penn- 
sylvania. 

Ridgely.    Nicollet  County,  Minnesota. 

Bidgeway.    (Ridgway.) 

BidgUy.    (Ridgely.) 

Ridgway.    Gallatin  County,  Illinois. 

Rikera  Island.    East  River,  New  York. 

Riley.    Vigo  County,  Indiana. 

BiUy.    (ReUy.) 

Riley  Landing.  Mississippi  River,  Ten- 
nessee. 

Rinearson  Point.  Columbia  Ri  ver,  Ore- 
gon. 

Bio  Colorado,    (Colorado  River.) 

Ripley.  Jackson  County,  West  Vir- 
ginia. 

Rivera  Landing.  Mississippi  River, 
Louisiana. 

Riverton.    Clay  County,  Minnesota. 

Robard    Henderson  County,  Kentucky. 

Robbina  Reel  New  York  Bay,  New  York 
and  New  Jersey. 

Robinson  Point.  Puget  Sound,  Wash- 
ington. 

Robson.    Mississippi  River,  Mississippi. 

Bochanoff  Lake.    (Becharof.) 

RockhilL    Bucks  County,  Pennsylvania. 

Rockmart.    Polk  County,  Georgia. 

BogerSy  Mount,     (Elliott Knob.) 

Rolland.    Isabella  County,  Michigan. 

Rollingatone.  Winona  County,  Minne- 
sota. 

Romain^  Cape.    South  Carolina. 

Rouianj  Cape,     (Remain.) 

Bomantzoff  Cape  and  Mountains.  (Ro- 
manzof.) 

BomantJBoff,  Cape  and  Mountains.  (Ro- 
manzof.) 


\ 
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Romanzot  Cape  and  Mountains.  West 
coast  of  Alaska. 

Rome.    (Roome.) 

Romer  ShoaL    New  York  Lower  Bay. 

Rood  Landing.    Columbia  River,  Wash- 
ington. 

Rooma.    Polk  Coanty,  Minnesota. 

Bo$ecUUr.     (Rosiclare.) 

Rosalie.    Carroll  County,  Iowa. 

Bosemant,    (  Rosemoun  t. ) 

Rosemount.  Dakota  County,  Minnesota. 

Roaiclare.    Hardin  County,  Illinois. 

Rosaelle,    ( Roselle. ) 

Raulet.    (Roulette.) 

Roulette.   Potter  County,  Pennsylvania. 

Bound  Hill  Light,    (Dumpling  Rock. ) 

Rouse  Point.    Lake   Champlain,  New 
York. 

Eowland,    (Rolland.) 

Ro^wland  Landing.    Ohio  River,  Ohio. 

Raxana,    (Roxand.) 

Roxand.    Eaton  County,  Michigan. 

Royeraford.     Montgomery    G  o  n  n  t  y , 
Pennsylvania. 

RumianUojf,    Cape  and  Mountaine,     (Ro- 
manzof.) 

Ruasell  Island.    St.  Clair  River,  Michi- 
gan. 

Ryan.     (Ryon.) 

Ryon.    Schuylkill  County,   Pennsylva- 
nia. 

Sabine  Point.    Providence  River,  Kb  ode 
Island. 

Sacketta  Harbor.    Lake  Ontario,  New 
York. 

ScMketVs  Harbor.    (Sacketts  Harbor.) 

Saddleback  Ledge.    Penobscot    Bay, 
Maine. 

Saegerstown.    Crawford  County,  Penn- 
sylvania. 

Saint  CUtir,    (Sinclair.) 

Saint  Clairsville.    Bedford  County, 
Pennsylvania. 

Saint  Prancis.   St.  Johns  River,  Florida. 

St.  Andre^r  Sound.    Georgia. 

St.  Catherine  Bend.    Mississippi  River, 
Louisiana. 

St.  Clement  Bay.    Potomac  River,  Mary- 
land. 

St.  Croix  liland.     (Docbet  Island.) 

St  Croix  River.    Maine. 

St  Oabriel  Church.    Mississippi  River, 
Louisiana. 

St.  George  Harbor.    Maine. 

St  George  Reef.    Off  Point  St.  George, 
Galifomia. 


St  George  River.    Maine. 

St.  Oforgt^i  Bank.    (Georges  Bank. 

St  George  Sound.    East  of  Apa 

cola  Bay,  Florida. 
St  Helen.    Roscommon  CountT,  ] 

gan. 

St  Helena,  town,  mountain,  an* 

Oregon  and  Washington. 
St.  Hellene.    (St.  Helens.) 
St.  Hilaire.    Polk  Connty,  Miiinet 
St   Johns   Village.      Clinton  C< 

Michigan. 
St  Johna  River.    Florida. 
St  Joaeph  laland.    Mississippi  S 

Mississippi. 
St.    Laurenee   Island,    (St    Lawi 

Island.) 
St  Lawrence  laland.    Bering  S« 
Salnte  Marie.    Jasper  County,  01 
Saint  Marie.    (Sainte  Marie.) 
St  Marka.    Florida. 
St  Martin  laland.     Lake  Mi(^ 

Wisconsin. 
St.  MartinaviUe.     St.  Martin  P 

Louisiana. 
St  Marya  Bend.    Mississippi  Bi 

Missouri. 
St  Marya  River.    Michigan. 
0t  Marya  River.    Cumberland  S 

Florida..  « 

St.  Mathew  Island.    (St.  Matthew.] 
St.  Matthew  laland.    Alaska. 
St  Michael  laland.     In  Norton  S 

Alaska. 
St  Simon  Island  and  Sound.  G« 
Salamonia.    (Salamonie.) 
Salamonie.    Huntington  Coo 

Indiana. 
Salatpik  Lake.    (Selawik.) 
Saliabury  Sound.    North  of  Kn 

Island,  Alaska. 
Sallya.    Aiken  County,  South  Car 
Salmon  Bay.  Puget  Sound,  Washio 
Sampaell.    Livingston  County, 

Bouri. 
Sanachno  Cape.     (West  Cape.) 
Sanackno  Cape.    (West  Cape.) 
Sanak  Island.     (Sauuak.) 
Sandnes.    (Saunes.) 
Sanda  Point.    Long  Island  Soond 

York. 
Sandy  Point.    (Wescott.) 
Sandy  Point.    (West.) 
Sandy  Point.    (Great  Point.) 
Sandy  Point    Washington. 
Sannakh  Island.    (Sannak.) 
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land.    Soatheast  of  Unimak, 

fellow  Medicine  County, 

ver,    (San  Pitch.) 
Riirer.    Utah. 
Sergeant.) 

Indian  Territory. 
(Sanaalito.) 
Boada,    (Sanlston.) 

Wayne  Connty,  North  Caro- 

Point.  Green  Bay,  Wisconsin. 

A  poet-oflSoe  in  Califomia. 
land.    Willamette  Biver, 

mdins.    Ohio  River,  Ohio. 

(Savannah.) 

.  Batler  County,  Nebraska. 
Hodgeman  County,  Kansas, 
lend.    Mississippi  River,  Mis- 

Waushara  County,  Wis- 

Saxeville.) 
Skandia.) 
y.    (Schaumberg.) 
.    (SchleisingervUle.) 
djf  Inlet.    (Shishmaref.) 
gerville.    (Schleisingerville.) 
Cove.  Lake  Huron, Michigan. 
Mississippi  River,  Arkansas, 
srg.    Cook  County,  Illinois. 
i;enrille.  Washington  County, 
in. 

Ledge.    Off  Sakonnet  Point, 
iLand. 
rille.    Saratoga  County,  New 

lU.    (Schuylerville.) 
Light  VeaseL     Approaches 
fork. 
iflL    Mississippi   River,  Louis- 

L    Edgar  County,  niinois.- 
Idle  Ground.    Detroit  River, 

nt  Shoal.    Lake  Erie,  Ohio, 
ock.    Connecticut  River,  Con- 

Island.     Mississippi    River, 

ick.    Massachusetts. 

\k,    (Searle.) 

ind.    Penobscot  Bay,  Maine. 


Seboois.    Penobscot  County,  Maine. 

SehoaU.    (Seboois.) 

SeOey.    (Seely.) 

Baely.    Guthrie  County,  Iowa. 

Seguam  Island.    Alaska. 

Belawik  Lake.    Near  Kotsebue  Sound, 
Alaska. 

Se-l^^aik  Lake.    (Selawik.) 

Selins  Orove.    Snyder  County,  Pbnnsyl- 
vania. 

Sellers  Landing.    Ohio  River,  Illinois. 

Semedi  lelande.    (Semidi. ) 

Semlohl  Islands.      Western    Aleutian 
Islands,  Alaska. 

Semidi  Tslanda    Alaska. 

Semieapooh  Island,    (Semisopoehnoi. ) 

Semlaopoohnoi  Island.    Alaska. 

Semieopokh  Island.    (Semisopoehnoi.) 

Semiikhi  Islande.    (Semiohi.) 

Sequatchie.    Valley,  river,  county,  and 
town,  Tennessee. 

Sequoya.    Indian  Territory. 

Sergeant.     McKean   County,    Pennsyl- 
vania. 

Sends.    Mississippi  River,  Mississippi. 

Seven  Islands.    (Semidi . ) 

Se^rard.    Kosciusko  County,  Indiana. 

Shackelford.    Saline  County,  Missouri. 

ShaokUford.    (Shackelford.) 

Shagwamigon.    (Chequamegon.) 

Shaokatan.  Lincoln  Connty,  Minnesota. 

SKaokaUm.    (Sliaokatan.) 

Sharkfln  ShoaL  Chesapeake  Bay,  Mary- 
land. 

Sharon.    Hamilton  County,  Ohio. 

Sharonville.    (Sharon.) 

Sharps  Island.    Chesapeake  Bay,  Mary- 
land. 

SKarrodaville.    (Sherrodsville.) 

Shaw  Island.    Near  Cape  Douglas, 
Alaska. 

Shows  Island.    (Shaw.) 

Shav!^s  Island.    (Shaw. ) 

Shaws  Island.    Grand  Lake,  Louisiana. 

Sheepsoot  River.    Maine. 

Sheepsoott  Biver.    (Sheepscot.) 

Sheets  Ripple.    Ohio  River,  Ohio. 

Shelly.     (Shelby.) 

Shelby.    Shelby  County,  Indiana. 

Shelton.    (Skelton.) 

Sherman  Cove.    Penobscot  Bay,  Maine. 
Sherodsville.    ( Sherrodsville. ) 
Sherrodsville.    Carroll  County,  Ohio. 
Bhilshole  Bay.     Puget  Sound,  Wash- 
ington. 
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Shiiinecock  Bay.  South  shore  of  Long 
Island,  New  York. 

Shivnioock  Bay,    (Shinnecock.) 

ShlBhmaref  Inlet.  Northeast  of  C&pe 
Prince  of  Wales,  Alaska. 

ShUmareff  Inlet.     (Shishmaref.) 

Shoalwater  Bay,     (VVillapa.) 

Shoemaker  Island.  St. Lawrence  River, 
New  York. 

Shumagin  Islands.  Ofif  east  side  Alaska 
Peninsula. 

Shuyak  Island.  North  of  Afognak  and 
Kadiak  Ishuid. 

Siegel,     (Sigel.) 

Sierra  Shothone,    (Absaroka.) 

Sigel.    Wood  County,  Wisconsin. 

Signam  Island.    (Seguam.) 

Siguam  Island.     (Seguam.) 

Sikhinak  Island.     (Sitkinak.) 

Silver  Lake.  Kosciusko  County,  In- 
diana. 

Sinienoff  Island,     (Simeonof.) 

Simeonof  Island.    Alaska. 

Simiikhi  Islands.     (Semichi.) 

Simmons  Reef.  Lake  Michigan,  Michi- 
gan. 

Sinclair.    Jewell  County,  Kansas. 

Sitckinak  Island.     (Sitkinak.) 

Sitkinak  Island.  South  of  Kadiak  Is- 
land, Alaska. 

Sitkinak  Island.    (Sitkinak.) 

Siverly.  Venango  County,  Pennsyl- 
vania. 

Siverlyville.     (Siverly.) 

Skandia.    Murray  County,  Minnesota. 

Skelton.    Warrick  County,  Indiana. 

Skiatook.    Indian  Territory. 

Slaughtersville.  Webster  County,  Ken- 
tucky, 

Slaughterville.     (Slaughtersville.) 

Sleepy  Eye.  Brown  County,  Minne- 
sota. 

&lipper3rrock.  Lawrence  County,  Penn- 
sylvania. 

Sllpperyrock.  Bntlcr  County,  Penn- 
sylvania. 

Slippe  Stein  Island.     (Magdalen.) 

Smith  Bar.  MlHsinsippi  River,  Minne- 
sota. 

Smithburg,     ( Smithsburg. ) 

Smith  Chain.  Mississippi  River,  Illi- 
nois. 

Smith  Island.    Cape  Charles,  Virginia. 

Smith  Island.  Capo  Fear  River,  North 
Carolina. 


Smith  Island.    Strait  of  Jnan  de  Fan, 
Washington. 
Was  discovered  by  Eliza  in  1791,  and 
named    Isla  de   Bon  ilia.     It  wn 
natned  Blunts  Island  by  Wilkm  ii 
1841.     Upon  the  British  AduiinU^f 
chart  of  1^47  it  w»ia  called  Smiih'i 
Island.    It  is  now  generally  kuowi 
by  the  latter  name.     Pacilic  CcNwt 
Pilot,  1889,  p.  552. 
Smith  Lauding.    Ohio  River,  Ohio. 
Smith  Landing.   MisMinsippi  River,  Miih 
nesota. 

Smithsburg.  Washington  Comity,  Mar) 
land. 

Snake  River.      Idaho. 

Snakesprlng.     Bedford  County,  Penn 
sylvania. 

Snody  Dock.    Whitehall  Narrows,  Laki 
Champlain,  New  York. 

Snoddy^s  Dock.     (Snody.) 

Snow  Marsh.    Cape  Fear  River,  North 
Carolina. 

Solem.    Douglas  County,  Minnesota. 

Solomons  Lump.     Kedge  Straits,  Ch«- 
apeake  Bay,  Maryland. 

Solum.    (Solem.) 

Somerford.    Madison  County,  Ohio. 

Somers  Cove. .  Little  AnneinessezRiTsr, 
Maryland. 

Sorrento  Harbor.    Coast  of  Maine. 

South  Bloomfield.     Pickaway  County, 
Ohio. 

Gk>uth  Bunker  Ledge.    Approaches  to 
southwest  harbor,  Mt.  Desert,  Maine. 

Soutkerland.    (Sutherland.) 

Southeast  Parallon.    Califomia. 

South  Farallon,    (Southeast  Fandlon.) 

South  Island.    One  of  the   Semidi  Is- 
lands, Alaska. 

South  Newmarket.    Rockingham 
County,  New  Hampshire. 

South  Neio  Market  Junetion.     ( South  New- 
market.) 

Southport.    Marion  County,  Indians. 

Southwest.     Warren  County,  Pennsfl- 
vania. 

Southwest.    McDonald    County,    Mis- 
souri. 

Spa  Iding.     ( Spauldi  ng. ) 

Spaulding.     Union  County,  Iowa. 

Spears  Rock.    Rockland  Harbor,  coast 
of  Maine. 

Specht  Ferry.    Mississippi  River,  Iow:l 

Spencer.    Jennings  County*,  Indianft. 
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e.    Washington. 

FalU,    (Spokane . ) 

Miiik.    Dixon  County,  Nebraska. 

oro.    Crawford  Coimty,  Penn- 

lia. 

Unrongh.    (Springboro  Boron gh.) 

tale.    D:uie  County,  Wisconsin. 

Lale.    Hamilton    County,   Ohio. 

jkurden.    York  County,  Pennsyl- 

lills.  Champaign  County,  Ohio, 
oin^.  HudHon  Kiver,  New  York. 
rs  Creek.    Orange  County,  In- 

Creek,     (Stampers  Creek. ) 

'  Island.    Missouri  River,  Mis- 

:d  Rock.    Lake  Superior,  Michi- 

curst.  Seward  County,  Nebraska. 

urst,    (Staplehurst.) 

ca.     Wayne    County,  Pennsyl- 

.    (Starrucca.) 
y.     (Steele.) 

Je£ferson  County,  Nebraska. 
lie,    (Steeleville.) 
ille.   Randolph  County,  Illinois. 

Knox  County,  Indiana. 
ik  Bay.     South   side   Alaska 
(ula. 

ko  Bay,    (Stepoyak.) 

(Seward.) 
tisland.    Ohio  River,  Kentucky. 
River,    (Stikine.) 
Steen.) 

licer,  (Stikine.) 
River.  Alaska. 
n  Slough.    Illinois  River,  I111-* 

Tt.    Saline  County,  Illinois. 
3k.    Clermont  County,  Ohio. 
Hough.    Mississippi  River,  nii- 

reek,    (Stonyoreek.) 
reek.    Henry  County,  Indiana, 
reek.     Somerset  County,  Penn- 
lia. 

landing.    Ohio  River,  Kentucky. 
vn,    (Stoystown.) 
vwn.    Somerset    County,    Penn- 
da. 

QTille.    Clarion  County,    Penn- 
da. 
Missouri  River,  Missouri. 


Stribling  Point.  Straits  of  Ste.  Marie, 
Michigan. 

Strogonof  Point.  Western  coast  of 
Alaska  Peninsula. 

Siroqnoff  Point.     (Strogonof. ) 

Strogonov  Point.     (Strogonof.) 

Suchitna  Jiiver,     (Sushitna.) 

Snehitno  River.    (Sushitna.) 

Sugarcreek.  Armstrong  County,  Penn- 
sylvania. 

Sugarcreeik.  Venango  County,  Penn- 
sylvania. 

8ugarloa£  Luzerne  County,  Pennsyl- 
vania. 

8ngarloa£  Columbia  County,  Pennsyl- 
vania. 

SuUma  River  and  Village,     (llgnshik.) 

SulUvans  Island.  Charleston  Harbor, 
South  Carolina. 

Summerford.    (Somerford.) 

Sun^merset.    Adair  County,  Iowa. 

Summersett,    (Summerset.) 

Summitville.    Madison  County,  Indiana. 

Sushitna  River.    Cook  Inlet,  Alaska. 

Susquehanna.  Susquehanna  County, 
Pennsylvania. 

Sutherland.     O'Brien  Couuty,  Iowa. 

Sutkwik  Island,     (Sutwik.) 

Sntechitna  River.    (Sushitna.) 

Sutton.    Leelanaw  County,  Michigan. 

Suttone  Bay.    (Sutton . ) 

Sutwik  Island.  North  of  Semidi 
Islands,  Alaska. 

Suvaroff  Village.    (Suworof.) 

Suwanee.    Gwinnett  County,  Georgia. 

Suwarof  Village,     (Suworof.) 

Suvirorof  Village.    Bristol  Bay,  Alaska. 

Sverdrup.  Ottertail  County,  Minnesota. 

Swan  Island.  Approaches  to  Blue  Hill 
Bay,  Maine. 

Swannee,    ( Suwanee. ) 

Swerdrup,    (Sverdrup.) 

Symes.    (Synnes.) 

Synnes.    Stevens  County,  Minnesota. 

Taoonuif  Mt.    (Rainier.) 

Taiya  Inlet  North  of  Chilkoot  Inlet, 
Alaska. 

Tallmadge.    Ottawa  County,  Michigan. 

Tally  Point.     (Tolly.) 

Talmadge.     (Tallmadge.)  / 

Tama.    Tama  County,  Iowa. 

Tanner  Run.    Ohio  River,  Ohio. 

Tara.    Swift  County,  Minnesota. 

Tarpley.    Mississippi  River,  Mississippi. 

Tatum.  Marlboro  Count3',  South  Caro- 
lina. 
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Tatum  Statian,    (Tatum.) 

Taylor.    Lafayette  County,  Missisftippi. 

Tche/uncta  River.  •  (Chefuncte.) 

Tchefuncte  Biver,    (Chefuncte.) 

Tchegoula  Island,    (Chugnl.) 

Tchigul  Uland.     (Chigiil.) 

Tchitchagoff  Harhwr.    (Chichagof.) 

Tchitnak  Cape,    (Chitnak.) 

Tehuginadak  Island.    (Chuginadak.) 

Tenmile.    Macon  County,  Missouri. 

Tennant  Harbor.    Maine. 

Tenpound  Island.  Gloucester  Harbor, 
Massachusetts. 

Ten  Pound  Island.    (Tenpound.) 

Ten-pound  Island.    (Tenponnd.) 

Terrel  Landing.    Ohio  River,  Kentucky. 

Thatcher  Island.    Massachusetts. 

Tkalcher's  Island.    (Thatcher  Island.) 

The  Graves.    Coast  of  Maine. 

The  Graves.  Entrance  to  Boston  Harbor, 
Massachusetts. 

The  Nub.     (Bald  Rock.) 

The  Nubble  Light.     (Cape  Neddick.) 

Thomas.    Mississippi  River,  Tennessee. 

Thomas  Point  Shoal.  Chesapeake  Bay, 
Maryland. 

Thompson.    Bullock  County,  Alabama. 

Thompson.   Mississippi  River,  Missouri. 

Thompsons  Station,    (Thompson.) 

Thompsontoixm.  Juniata  County,  Penn- 
sylvania. 

Thompsonville.    (Thompsontown.) 

Thomson.  Susquehanna  County,  Penn- 
sylvania. 

Thorn.    Perry  County,  Ohio. 

Thome,     (Thorn.) 

Thornton.    Cook  County,  Illinois. 

Thornton  Station.     (Thornton.) 

Throgs  Neck.  Long  Island  Sound,  New 
York. 

Tibbetta  Point.  St.  Lawrence  River, 
New  York. 

TimberhiU.    Bourbon  County,  Kansas. 

Timpan6gos  Biver.    (Prove.) 

Tinicum  Island.  Delaware  River,  Penn- 
sylvania. 

TXnicum  Islands,     (Tinicum  Island.) 

Tinney.    Ray  County,  Missouri. 

Tirzah.    York  County,  South  Carolina. 

Tisdel  Towhead.  Mississippi  River, 
Illinois. 

Tobia.     (Tobin.) 

Tobin.    Perry  County,  Indiana. 

Tod.   Hun  tin  gdon  Conn  ty,  Pennsylvan  i  a. 

Todd.     (Tod.) 

Tokna,    (Tokua.) 


Tokua.    Big  Stone  County,  MinnesoU. 

Toler  Landing.  Mississippi  River,  KoD' 
tucky. 

Tolly  Point.  Chesapeake  Bay,  Marj- 
land. 

Tom  Nevers  Head.  Nantuoket  Istond, 
Massachusetts. 

Toms  Run.    Ohio  River,  West  VirginiA. 

Tony  Towhead.  Mississippi  River,  Mis- 
souri. 

Too's  Point.    (Tue.) 
Towamenoin.    (Towamensing.) 
To^tramensing.      Montgomery    Ooonty, 

Pennsylvania. 
Toumesville.    (Townsville.) 
Toums  End.    (Townaend  Gnt. ) 
To^^nsend  Oat.    Coast  of  Maine. 
Townsville.    Vance  County,  North  Ca^ 

olina. 

Traog.    (Troy.) 

Tread  Haven  Birer.    (Tred  Avon.) 
Tred  Avon  River.    Maryland. 
Tred  Haven  Creek.    (Tred  Avon  River.) 
Trimbelle.    Pierce  County,  Wisconsin. 
Trotter  Landing.       Mississippi   RiTer, 
Mississippi. 

Troupe.    Smith  County,  Texas. 
Troy.    Pipestone  County,  Minnesota. 
Tschitschagoff  Harbor.     (  Ch  ichagof . ) 
Tucker  Beach.    Below  Bamegat  Inlet, 

New  Jersey. 
Tue  Point    Month  of  York  River,  Vi> 

ginia. 

TunnelhilL    Whitfield  County,  Geoigi*. 

TunnelhilL  Cambria  County,  Pennsyl' 
vania. 

Turbot.    (Turbut.) 

Turbotville.    (Turbutville. ) 

Turbut.  Northumberland  County,  Penn- 
sylvania. 

Turbutville.  Northumberland  County, 
Pennsylvania. 

Tumage.    Mississippi  River,  Arkansas. 
Tumbull  Island.    Red  River,  Louisianft. 
Turner.    Mississippi  River,  Illinois. 
Tumey.    Clinton  County,  Missoari. 
Tuskahoma.    Indian  Territory. 
Twelvemile.   Madison  County,  Missonri. 
Twin  Lake.    (Twin  Lakes.)' 
Twin  Lakes.    Calhoun  County,  fova. 
Tyifa  Inlet.     (Taiya.) 
Vgaiuschak  Island.     (Ugaiushak.) 
Ugaiusha  Island.    (Ugaiushak.) 
Ugaiushak  Island.    North  of  Semidl 
lalandsi  Alaska. 
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TTgaahlk  River  and  Village.    Weeteoaat 

Alaska  Peninsala. 
Vgamok  I&land,    (Chirikof.) 
Ukivok  Island.    (King.) 
TTinta  Moontalna.    Utah. 
Uintah  MounUuM.    (Uinta.) 
TJlak  Island.    Alaska. 
Ulakeh  Island,    (Ulak.) 
nien.    Clay  Connty,  Minnesota. 
ZTZm.    (Ulen.) 
Umak  Island.    Alaska. 
IXmnak  Island.    Alaska. 
XXmpqna  River.    Oregon. 
Umpqimh  River,    (Umpqua.) 
Unaliuhka  Island,     (Unalaska.) 
XTnalaaka    Island.     Aleutian   Islands, 

Alaska. 

XTnaliahagvak  Cape.  East  side  Alaska 
Peninsula. 

Unalishogvak  Caps.    (Unalishagyak.) 

Unimak  laland.    Alaska. 

Union.    (Uniontown.) 

Uniontown.  Fayette  Coonty,  Pennsyl- 
vania. 

XTnionvllle     Center.     Union    Connty, 

Ohio. 
UnionviUe  Center.    (Unionville.) 
Upper  Cedar  Point.    Potomac  River. 
Upper  Jo^ra.  River.    Iowa. 
Upper  Mahantango.  Schuylkill  County, 

Pennsylvania. 

Upper  Uwchlan.  Chester  County, 
Pennsylvania. 

Uwehland,    (Upper  Uwchlan.) 

Vanada  Landing.  Ohio  River,  Ken- 
tucky. 

▼ancil.    Mississippi  River,  IlHnois. 

Vanhom.    Benton  County,  Iowa. 

▼an  Sickle  Island.  Sacramento  River, 
California. 

Van  Wies  Point.  Hudson  River,  New 
York. 

Verdery.     Ahheville     County,    South 

Carolina. 
Verdigre.    Knox  County,  Nebraska. 
Verdigris,    (Verdigre.) 
Verdrejf.    (Verdery.) 
Vermilion.    Edgar  County,  Illinois. 
Victory,    (Victory  Mills.) 
Victory  Mills.    Saratoga  County,  New 

York. 
Vidal   Shoal.    Straits  of  Ste.    Marie, 

Michigan, 
yinalhaven.    Knox  County,  Maine. 
nneiand.    (Vinland.) 


Vinland.  Winnebago  County,  Wiscon- 
sin. 

Vseridoff.    (Vsevidof.) 

Vaevidof.    Unimak  Island,  Alaska. 

Waackaaok  Beacon.  New  York  Lower 
Bay. 

Wade  Hampton.  Mississippi  River, 
Louisiana. 

Wade  Point.  Albemarle  Sound,  North 
Carolina. 

Waksatch  Jtamge.    (Wasatch. ) 

Walaka.    (Welaka.) 

Walcott.    Rice  County,  Minnesota, 

Walden  Ridge.    Tennessee. 

Walke  Point.  North  Landing  River, 
Virginia. 

Walker  Bar.    Ohio  River,  Illinois. 

Walker  laland  Bar.  Columbia  River, 
Oregon. 

Walker  Landing.    Ohio  River,  Ohio. 

Wallen's  Ridge,    (Walden. ; 

Walmougk  Head,    (Watmongh  Head.) 

Walmouth  Head,    (Watniough  Head.) 

Walmouik  Hill,    ( Watmough  Head. ) 

WanVs  Point.    (Walke.) 

Ward  Landing.    Ohio  River,  Ohio. 

Warfield  Point.  Mississippi  River,  Mis- 
sissippi. 

Warner.    Mississippi  River,  Minnesota. 

Warrior  Rook.  Columbia  River,  Wash- 
ington. 

Warrioramark.  Huntingdon  County, 
Pennsylvania. 

Waaatch  Range.    Utah. 

Water  Gap,    (Delaware  Water  Gap.) 

Waters  Landing.  Mississippi  River, 
Illinois. 

Waters  Point.  Mississippi  River,  Illi- 
nois. 

Watertown,    (Watterstown.) 

Watmough  Head.  Lopes  Island,  Wash- 
ington. 

Wattaratown.  Grant  County,  Wiscon- 
sin. 

Watts  laland.  Tangier  Sound,  Chesa- 
peake Bay,  Virginia. 

WauhiUan.    Indian  Terrifory. 

Wankeohon.  Shawano  County,  Wis- 
consin. 

Wa%k^s  Point.    (Walke. ) 

WaukeUihon.    (Waukeohon.) 

Weakegever  Biver,    (Wekiva.) 

Webb  Landing.  Kanawha  River,  West 
Virginia. 

Wekiva  River.^  Florida. 

Welaka.    Putnam  County,  Florida, 
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WeUfleet  Bay.     (Wellfleet  Harbor.) 
Wellfleet  Harbor.    Cape  Cod,  Massa- 

cliiiaettR. 
nW/«.     (Wills.) 

VT'ells  Island.    Ohio  Rtver,  Ohio. 
Wequetequock  Cove  and  River.    Con- 
necticut. 
Weacott  Point.    Chesapeake  Bay,  Vir- 
ginia. 
Wesaen,     (  Wesson. ) 

"Wesaon.    Copiah  County,  Mississippi. 
Westbank.    Swift  County,  Minnesota. 
Weatburg.    Buchanan  County,  Iowa. 
Weafbury.    (Westbnrg.) 
"West  Cape.    West  end  of  St.  Lawrence 

Island,  Alaska. 
'Westchester.    Butler  County,  Ohio. 
We8t  Cliff.    (Westcliffe.) 
'Westcliffe.    Custer  County,  Colorado. 
West  Jefferson.     (Jefferson.) 
West  Mill  Grove.    Wood  County,  Ohio. 
West  Point.  Puget  Sound,  Washington. 
Westaide.    Crawford  County,  Iowa. 
Wet  Mountains.    Colorado. 

This  short  range  was  originally 
kuown  while  the  country  was  un- 
der Spanish  dominion  as  Cuemo 
Verde.     Subsequent  to  the  treaty 
of  Guadaloupe  Hidalgo  the  trans- 
lation of  the  name  came  into  use. 
The  origin  of  the  name  Wet  Mount- 
ains is  not  known,  but  in  local  usage 
it  has  nearly  supplanted  the  name 
Greenhorn,  and  appears  upon  the 
Land  Office  maps  and  the  Hay  den 
Atlas. 
Wetumka.    Indian  Territory. 
Wewoka.    Indian  Territory. 
Wlialeback.    Portsmouth  Harbor,  New 

Hampshire. 
Whaleback    Shoal.    Green  Bay,  Wis- 
consin. 
Wlialeback  Shoal.    St.  Lawren  ce  River, 

New  York. 
"Whipple  Point.    Lake  Memphremagog, 

Vermont. 
Wmst  Landing.    Missouri  River  Mis- 
souri. 
White  Bear.     (White  Bear  Lake.) 
W^hite  Bear    Lake.    Ramsey    County, 

Minnesota. 
Wliitehead  Dock.    Raritan  River,  New 

Jersey. 
Wliitepain.      Montgomery     County, 
Pennsylvania. 


Whitepaine.    (Whitepain.) 

Whites  Ripple.    Ohio  River,  Penntyl- 

vania. 
Whitewater.    Walworth  County,  Wis- 
consin. 
"Whitewater.    Cape  Girardeau  County, 
Missouri. 

Wliitney.    Mississippi  River,  Illinois. 

Whitpain.    (Whitepain.) 

WickeUquoch  River.     (Wequetequock.) 

Wicomico  Bay,     (Wicomico  River.) 

Wicomico  River.  Maryland.  Empties 
into  the  Potomac  River,  near  Blakis- 
tone  Island. 

Widow  Reynolds  Bar.  Tennessee 
River,  Kentucky. 

Wilds  Island.  Mississippi  River,  Miji- 
nesota. 

Wilkesbarre.  Luzerne  County,  Penn- 
sylvania. 

Wilkinson  Island.  MissiBsippi  River, 
Illinois. 

Willapa  Bay.    Washington. 

Willapah  Bay.    (Willapa. ) 

Will  Creek.    Ohio  River,  West  Virginia. 

Williams.  Dauphin  County,  Peunsyl 
vania. 

Williamsbridge.  Westchester  County, 
New  York. 

Williams  Landing  Shoal.  Lake  Su- 
perior, Michigan. 

WilliatMtwon.    (Williams.) 

Williams  River.    Arizona. 

Willmont.    Nobles  County,  Minnesots. 

Willow.    (Willows.) 

Willovirs.    Colusa  County,  California. 

Wills.    Laporte  County,  Indiana. 

Wihnont.    (Willmont.) 
*  Wilson  Beacon.    (Waackaack.) 

Wilson  Point.  Mississippi  River,  Mis- 
souri. 

Wilton.    Muscatine  County,  Iowa. 

Wilton  Junction.     (Wilton.) 

Winchester.    (Canal  Winchester.) 

Windmill  Point  Shoals.    (Rappahannock 

Spit.) 
Wi  n  etka.    (  Winnetka. ) 
Wings  Neck.    Buzzards   Bay,  Massa- 

ohusotts. 
Winnetka.    Cook  County,  niinois. 
Winter  Harbor.     (Wood  Island.) 
Winters   Landing.    Mississippi  RiTSTi 

Wisconsin. 
Withers   BCiU.    Marion    County,  Mis- 

sourL 
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"Witten  Towhead.    Ohio  River,  Ohio. 
fFolawluk  Village.    (WoloBatiuc.) 
Wolaaatiuc    Village.    On    the  Yukon 

River,  Alaska. 
WoUsott.    (Walcott.) 
Wolf  Bar.    Ohio  River,  Ohio. 
Wolf  Trap  Light.    Chesapouke    Bay, 

Maryland. 
Wolf  Trap  Shoal    ( Wolf  Trap  Spit. ) 
Wolf  Trap    Spit.      Chesapeake    Bay, 

Maryland. 
Wolf  Trap  Spit  Light.     (Wolf  Trap  Light. ) 
Wononsco  Pond.    Connecticut. 
Wood  Island  Harbor.    At   month  of 

Saco  River,  Maine. 
Woodlawn.    Jefferson  County,  Illinois. 
Woodroft    Marion  County,  Indiana. 
WoodmfL    Spartanburg  County,  South 

Carolina. 
Woodt^ff  Place.    (Woodruff.) 
Woods  HolL    Harbor  and  village,  Mas- 
sachusetts. 
The    name    which    was    originally 
Wood's  Hole  was  changed  several 
years  ago  by  the  summer  residents 
of  the  ]»lace  to  Wood's  Holl.    This 
change  has  been  accepted  in  official 
and  loi'iil  usage  and  by  the  Post- 
Office  Department. 
Wood' ft  Hole.     (Woods  HoU.) 
Wood^tf  HolL    (Woods  HoU.) 


Wreck  of  the  Scotland  Light  Venel.     (Scot- 
land.) 

Wyanett.    Isanti  County,  Minnesota. 

Wyanette.    (Wyanett.) 

Wylie.    Mississippi  River,  Louisiana. 

Yahatat  Bay.     (Yakntat.) 

Yakiao  Cape.     (Yaktag.) 

yaktag,  Cape.    South  coast  of  Alaska. 

Yakiaga  Cape.    (Yaktag.) 

Takutat  Bay.    Coast  of  Alaska. 

Talaha.    Lake  County,  Florida. 

Yallaha.     (Yalaha.) 

Yellowstone  Range.     (Absaroka.) 

Tampa  River.    Colorado. 

Taqnina  Head.    Oregon. 

Yaquinna  Head.    (Yaquina  Head.) 

Tates.    Luzerae  County,  Pennsylvania. 

Yateeville.    (  Yates. ) 

Teaser.    Missouri  River,  Missouri. 

Youlak  leland.     (Ulak.) 

Younaska  Island.    (Yuuaska.) 

Toungs  Point.    Mississippi  River,  Lou- 
isiana. 

Younge  Store.     (Youngs.) 

Toungs.    Laurens  County,  South  Caro- 
lina. 

Tork.    Sumter  County,  Alabama. 
I  York  I^^ubble  Light.     (Cjipe  Neddick.) 
j  York  Station.     (York.) 

Tunaska  Island.    Alaska. 
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Accra.    (Akkra.) 

Akkra.    West  Africa. 

Alacrane  Island.     (Alacran  Reef.) 

Alacrane  Beef.     (Alacran  Rei^f.) 

Alacran  Island.     (Alacran  Kecf.) 

Alacran  Reef    Bank  of  Campecbc,  Gulf 

of  Mexico. 
Alacran  Shoal.     (Alacran  Reef.) 
Algeciras.    Town  in  Spain  on  Bay  of 

Gibraltar. 
Algeziras.    (Algeciras.) 
Aiijer.     West  coast  of  Java,  Strait  of 

Sun  da. 
Anjier.     (Anjef.) 
Annabon  Island.     (Annobon.) 
Anno  Bom  Island.     (Annobon.) 
Annobon  Island.    Gulf  of  Guinea,  West 

Africa. 
Araran  Province  and  City.     (Arakan.) 
Arakan  Province  and  City.    Burmab, 

Asia. 


AiTacan  Prorincc  and  City.     (Arakan.) 

Arrakan  Province  and  City.     (Arakan.) 

Aruba  Island.     (Oruba.) 

kA  rzroom.     (Erzenim. ) 

Anpinwall.     (Colon.) 

As  Rocas.  A  dang«^rous  reef  in  the  South 

Atliintic  Ocean,  125  miles  northeast  of 

Capo  St.  Roqiie,  Brazil. 
Assini.     Woa  t  A  f ri  ca. 
AHHinia.     (Asaini.) 
A  sffiv  ie.     ( A  ssin  i . ) 
Auckland.  A  province  and  town  of  New 

Zealand.     A   ^roup  of  islands   in  the 

South  Pari  fie,  stmth  of  New  Zealand. 

A  bay  of  British  Burma. 
Aukland.     (Auckland.) 
Azores.    North  Atlantic  Ocean. 
Baireuth.    Town  in  Bavaria. 
liairout.     (Beirut.) 
Bairouth.     (Beirut.) 
Bairui.    (Beirut.) 
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BdlouohUtan.    (BalaoMstan.) 

Baluohistan.    Id  dia. 

Barbados  laland.    In  West  Indies. 

BorhuLdotM  I$land.    (Barbados.) 

Ba^retUk,    (Bairenth.) 

Beiroot.    (Beirut.) 

Beiraut,    (Beirut.) 

Beirouik.    (Beirut.) 

Beirut.  Town  in  Syria,  on  Mediterra- 
nean Sea. 

BtHooohUian.    (Baluchistan.) 

BelouohUtan.    (Baluchistan.) 

BelutohUian.    ( Baluchistan. ) 

Bermnda.  A  group  of  small  islands  in 
theWestem  Atlantic  Ocean.  Called  Ber- 
mudas after  Juan  Bermudes,  a  Spanish 
mariner,  who  discovered  them  in  1515. 
In  1609  Admiral  Sir  George  Somers,  B. 
N.,  in  the  ''Sea  Venture''  found  them 
uninhabited.  He  was  wrecked  and  died 
there,  and  the  islands  were  called  after 
him  by  his  companions,  ''Somers  Is- 
lands.'' Bermuda  has  been  adopted  as 
the  British  official  usage,  and  is  the  pop- 
ular and  all  but  universal  designation. 

BermiUUiB.    (Bermuda.) 

Berout.    (Beirut.) 

BeruU    (Beirut.) 

Beyroot,    (Beirut.) 

Bey  rout    (  Beirut. ) 

Beyrouth,     ( Beirut. ) 

Bonaire.    (Bueu  Ay  re.) 

Bourbon,     (Reunion.) 

Bridgetown.    Barbados  Island. 

British  Caffraria,     (British  Kaffraria.) 

British  Kaffiraria.    South  Africa. 

Buen  Ayre.    Island  in  Caribbean  Sea. 

Cabo  Santo,    (Cape  Haitien.) 

Cachemire,    (Kashmir.) 

Callinger.    (Kalix^jar.) 

Camaroon,    (Kamerun.) 

Cameroon,    (Kamerun.) 

Cape  de  Verde  Manda,     (Cape  Verdo.) 

Cape  Francais,     (Cape  Haitien.) 

Cape  Haitien.  Seaport  town  on  the  north 
coast  of  the  island  of  Haiti. 

Cape  Haytien,     (Cape  Haitien.) 

Cape  Henri,     (Cape  Haitien.) 

Cape  Henry,     (Cape  Haitien.) 

Cape  To^trn.    Southwest  coast  of  Africa. 

Cape-town.    (Cape  Town.) 

Cape  Verde  lalanda    Atlantic  Ocean. 

Cape  Verd,     (Vorde,  Cape.) 

Cape  Verd  Islands.     (Cape  Yerde.) 

Carioal,     (Karikal.) 


Carrieal.    (Karikal.) 

Casamancc*    (Kasamanze.) 

CoMmamj'a.    (Kasamamee.) 

CasamanMe,    (Kasamanze.) 

Cashmere,    (Kashmir.) 

Chile,  RepubiiO  o£    South  America. 

Chm,  BepubUe  of.    (Chile. ) 

Colombia,  Repnblic  of  South  America. 

Colon.  A  city  and  free  port  on  the  Atlui- 
tic  coast  of  the  Isthmus  of  Panaoia,  Be- 
public  of  Colombia,  founded  in  1850  by 
the  Panama  Railroad  Company,  sod 
named  for  William  H.  Aspinwall,  one  of 
the  railroad  company's  principal  share- 
holders, and  afterwards  president  of  the 
Pacific  Mail  Steamship  Company.  The 
official  name  given  the  city  by  the  Co- 
lombian Grovemment  is  Colon,  the  Span- 
ish form  of  the  patronymic  of  Christo- 
pher Columbus.  Designated  aa  Aspin- 
wall by  the  United  States  Grovemment 
firom  the  year  of  its  foundation  nntU  18S2. 
The  Colombian  name  was  adopted  in  the 
latter  year  and  has  since  appeared  in  the 
printed  diplomatic  and  consular  list  of 
the  Department  of  State  as  "  Colon  (Ab- 
pinwall),''  ''Colon''  being  recognized 
as  the  proper  form,  and  *' Aspinwall'' 
added  in  parentheses  merely  for  the 
purpose  of  distinguishing  the  place  for 
theg^dance  of  persons  unfamiliar  with 
the  Colombian  name. 

A.  H.  A. 

Columbia,     (Colombia.) 

Congo  River  and  State.     ( Kongo. ) 

Cura9ao  laland    Caribbean  Sea. 

Curacoa  Isl^in d,     (C ura^ao. ) 

DeMi.     (Delhi.) 

Delgada.    (Ponta  Delgada.) 

Delhi.    City  and  district  of  India,  in  the 
Pui\jab. 

Belli.     (Delhi.) 

Diarbekr.    City  in  Asiatic  Turkey. 

Diarbekir,     (Diarbekr.) 

Villi.     (Delhi.) 

Durban.    South  Africa. 

Ersirum,    ( Erzerum . ) 

Erzeroum,    (Erzerum.)  . 

Erzerum.    Town    in    Armenia,  Asist^^ 
Turkey. 

Erzroom.    (Erzerum.) 

Erzroum,     (Erzerum.) 

Feejee  Islands.     (Fiji.) 

Fidsdh  i  Islnn ds.     ( F  ij  i . ) 

Fiji  Islands.    South  Pacifie. 
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Fooekow,    ( Faehau. ) 

Fncbaa.    FormoBa  Strait,  China. 

Fukckau.     (Fuchaa.) 

Galle.     (Point  de  Galle.) 

Oaudeloupe  l8land.    (Gnadelonpe.) 

Ouadeloupe  Island.    West  Indies. 

Haiti,  Republic  of.    Went  Indies. 

Haiti  Island.    West  Indies. 

Haiti  was  the  native  name  of  the  is- 
land when  Columbus  landed  on  De- 
cember 6, 1492,  and  called  it  Espag- 
nola,  which  was  latinized  into  His- 
paniola.  The  French  colony  which 
gained  control  of  a  part  of  the  is- 
land was  called  Saint  Domingne, 
and  in  1795,  when  France  acquired 
the  title  to  the  entire  island  by 
treaty  with  Spain,  it  was  called 
Saint  Domingue,  but  when  the 
French  were  driven  out,  and  inde- 
pendence declared  in  1804,  the  ab- 
original name  Haiti  was  revived  by 
the  negroes.  Shortly  after  this  the 
Spaniards  reestablished  themselves 
in  the  eastern  part  of  the  island,  re- 
taining the  French  name  modified 
to  Santo  Domingo,  but  in  1821  lost 
control,  and  from  1822  to  1843  the 
whole  island  was  nndor  one  gov- 
ernment as  the  Kepublic  of  Haiti. 
In  1844  the  eastern  portion  of  the  is- 
land again  asserted  its  independ- 
ence of  Haiti  and  established  the 
Dominican  Republic,  which  re- 
mains to  the  present  day. 
Thus  to-dav  the  island  of  Haiti,  which 
seems  to  be  the  proper  name,  con- 
sists of  two  countries,  Haiti  on  the 
west  end  and  Santo  Domingo  on  the 
east  end,  the  dividing  line  being 
drawn  from  the  river  Pedemales  on 
the  south  to  the  river  Massacre  on 

the  north  coast. 

B.  C. 

Hawaii  Islands.     (Hawaiian  Islands.) 

Hawai  Islands.     (Hawaiian  Islands.) 

Haviraiian  Islands.  North  Pacific  Ocean. 

Hayti.     (Haiti.) 

ETelgolaiid  Island.     North  Sea. 

Beliijoland  Island.     ( Helgoland. ) 

Higpaniola.     (Haiti.) 

Hongkong.    China. 

Bong  Kong.     (Hongkong.) 

Bong-kong,     (Hongkong.) 

Hudson  Bay.    Canada. 


Hudson's  Bay.    (Hudson.) 

He  de  la  Reunion.     (Reunion.) 

Isla  de  Pinos.    West  Indies,  near  west 

end  of  Cuba. 
Isle  of  Pines.    (Isla  de  Pinos.) 
Jaffa.     (Yafa.) 
Jakutsk.     (Yakutsk.) 
Japho.    (Yafa.) 
Jeddo.     (Tokyo.) 
Joppa.    (Yafa.) 
Joppe.    (Yafa.) 
Kachemir.    (Kashmir.) 
Kachmir.     (Kashmir.) 
BUdii^ar.    Town  and  hill  in  Bandansa, 

Banda  district,  Bundolkhand,   British 

India. 
Kalltemjur.    (Kali^jar.) 
Kallindsh  ur.     ( Kalinj  ar. ) 
Kallinger.     ( Kalinjar. ) 
Kamerun.    West  Africa. 
Kara  Amid.    (Diarbekr.) 
Karikal.    French  settlement  in  India. 
Kasamanse.    River  of  Senegambia,  west 

coast  of  Africa. 
Kaschemir.    (Kashmir.) 
Kashemir.    ( Kashmir. ) 
Kashmir.    Native  state  of  India,  in 

northwest  Hindustan. 
Khorya  Morya  Island  and  Bay.     East 

Africa. 
Kongo  River  and  State.    West  Africa. 
Kuria  Muria  Island  and  Bay,     (Khorya 

Morya.) 
Kurian  Murian  Island  and  Bay.    (Khorya 

Morya.) 
Las  Rocas.     (As  Rocas.) 
Mascot.     (Maskat.) 
Maakat.    Arabia,  Asia. 
Massaauah.     (Massaaa. ) 
Massaua.     A  town  on  an  island  of  the 

same  name  in  the  Red  Sea. 
Massawa.     (Massaua.) 
Alassouah.    (Massaua.) 
Massowak.    (Massaua.) 
Massua.    (Massaua.) 
Massuah.     ( Massaua. ) 
Mehollan.     (Mulholland.) 
Meholland.     (Mulholland.) 
Moucawwa.     (Massaua.) 
Moussaouah.    (Massaua.) 
Mulholland  Point.    Campobello  Island, 

New  Brunswick. 
Muncepoor.     (Munjpur.) 
Mu  n  eepoor.     ( M  unj  pur. ) 
Munipoor.    (Munjpur.) 
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Monjpar.    British  India. 

Musatnoa.    (Massaua.) 

Muscat,    ( Maskat. ) 

Mutkat.    (Maskat.) 

Oruba  Island.    In  Caribbean  Sea. 

Oude,    (Oudh.) 

Oudh.    Britiah  India. 

Paita.    Seaport  town  of  Peru. 

Pandjah.    (Puigab.) 

Panjah,    (Piiiyab.) 

Parahiba.    River,  city,  and  maritime 

province  of  Brazil. 
Parahyba,     (Parahiba.) 
Paraiha,    (Parahiba.) 
Paranahiba.    River  of  Brazil;  Joins  the 

Cnrumba  to  form  the  Parana. 
Parandhyba,    (Paranahiba.) 
Parana-Tba.    (Paranahiba.) 
Payta,    (Paita.) 
Pinos  Island.    (Isla  de  Pinos.) 
Point  de  Galle.    Ceylon,  Indian  Ocean. 
Painte  de  GalU,    (Point  de  Galle. ) 
Ponta  Delgada.     Town  on  the  island  of 

San  Miguel,  Azores. 
Ponte  Delgada.    (Ponta  Delgada.) 
Port  Natal,    (Durban. ) 
Porto  Bioo  Island,    (Puerto  Rico.) 
Puerto  Rico  Island.    West  Indies. 
Punjab.    British  India. 
Punjaub,    (Punjab.) 
Punto  Gallo.    (Point  de  Galle.) 
Rajpooiana.    (  Rajputana. ) 
Rajputana.    British  India. 
Bavandix,    (Rowandiz.) 
Reunion.  An  island  in  the  Indian  Ocean, 

belonging  to  France. 
Rooas,     (As  Rocas.) 
Rovandiz.     (Rowandiz.) 
Rowandis.    Town  in  Asiatic  Turkey. 
RawanduM,    (Rowandiz.) 
Saint  Croix  Island.     West  Indies. 
Saint d)omingue  fftland.     (Haiti.) 
St,  Laurence  Bay,    (St.  Lawrence  Bay.) 
St  Lawrence  Bay.     East  Cape,  Sibe- 
ria. 
Salvador.    One  of  the  Central  American 

States. 
San  Domingo  Island,     (Haiti.) 
San  dw  ieh  Islands.     (  Hawaii  an  Islands. ) 
San  Juan  de  Uloa.    (San  Juan  de  Ulua.) 
San  Juan  de  Ulua.     Old  fort  near  Vera 

Cruz,  Mexico. 


San  Salvador.    (Salvador.) 

Santa  Cruz,     (Saint  Croix  Island.) 

Santo  Domingo  Island,     (HaitL) 

Scind,    (Sind.) 

Sdnde,    (Sind.) 

Soinde,    (Sindhia.) 

Sind.    Province  of  British  India,  at  iti 

western  extremity,  under  the  goveEih 

ment  of  Bombay. 
Not  to  be  confounded  with  the  Sind- 
hia Country  (Gwalior  State),  sni- 

« 

tive  dependent  state,  which  hee  to 
the  eastward  in  central  India. 

Sinde.     (Sind.)  ' 

Sinde.    (Sindhia.) 

Sindh,    (Sind.)  ^ 

Sindh.    (Sindhia.) 

Sindhia.    British  India. 

Sindia,    (Sindhia.) 

Sindy,    (Sindhia.) 

Somali  Coast.    East  Afirica. 

Somauli  coast,    (Somali.) 

Somet/'s  Islands.    (Bermuda.) 

Tabago  Island,    (Tobago.) 

The  Alaoranes.    (Alacran  Reef.) 

Tobago  Island.    West  Indies. 

TokH.    (Tokyo.) 

Tokio.    (Tokyo.) 

Tokyo.    Capital  city  of  Japan. 

Tristan    da  Cnnha  Island.    In  Soath 
Atlantic. 

Tristan    d^Acunou    Island.     (Tristaa  di 
Cunha.) 

Verde,  Cape.    West  coast  of  Africa. 
ViH,  Islands,    (F^l.) 
Walfisch  Bay.    West  Africa. 
Walfish  Bay,     (Walfisch.) 
Walvisdh  Bay.    (Walfisch.) 
Walvish  Bay,    (Walfisch.) 
Western  Islands.    (Azores.) 
"Wilson  ChanneL    North  Channel,  Can- 
ada. 

TafrL    Town  in  Palestine,  on  the  Hedi-. 

terranean  Sea. 
Yaffa.    (Yafa.) 
Yakootsk.     (Yakutsk.) 
Yakoutsk,    (Yakutsk.) 
Takutak.    Town  in  East  Sibeiisi  left 

bank  of  Lena  River. 
Yeddo,    (Tokyo.) 
redo.     (Tokyo.) 


>. 


Appendix  B. 


DECISIONS    OF   THE    BOARD, 


LIST  OF  COUNTIES  IN  THE  UNITED  STATES. 


fcy.AWAlIA- 

Marengo. 
Marion. 

Clark. 

Pike. 

Monterey. 
Napa. 

ISOk. 

Clay. 

Poinsett. 

^9 

rin. 

Marshall. 

Cleburne. 

Polk. 

Nevada. 

XIT. 

MobUe. 

Cleveland. 

Pope. 

Orange. 

Monroe. 

Columbia. 

Prairie. 

Placer. 

It. 

Montgomery. 

Conway. 

Pulaski. 

Plumas. 

ck. 

Morgan. 

Craighead. 

Randolph. 

Sacramento. 

r. 

Perry. 

Crawford. 

St.  Francis. 

San  Benito. 

nn. 

Pickens. 

Crittenden. 

Saline. 

San  Bernardino. 

ben. 

Pike. 

Cross. 

Scott. 

San  Diego. 

»kee. 

Randolph. 

DaUas 

Searcy. 

San  Francisco. 

>n. 

Rnssell. 

Desha. 

Sebastian. 

Son  Joaquin. 

aw. 

St.  Clair. 

Drew. 

Sevier. 

San  Luis  Obispo 

e. 

Shelby. 

Faulkner. 

Sharp. 

San  Mateo. 

Snmter. 

Franklin. 

Stone. 

Santa  Barbara. 

jve. 

Talladega. 

Nfulton. 

Union. 

Santa  Clara. 

>. 

Tallapoosa. 

Garland. 

Van  Buren. 

Santa  Cruz. 

rt. 

Tascalooea. 

Grant. 

Washington. 

ShasU. 

nh. 

Walker. 

Greent>. 

White. 

Sierra. 

•• 

Washington. 

Hempstead. 

Woodruff. 

Siskiyou. 

igton. 

Wilcox. 

Hot  Spring. 

Yell. 

Solano. 

ihaw. 

Winston. 

Howard. 

Sonoma. 

lan. 

Independence. 

CALIirORNIA. 

Stanislaus, 

ABIZOMA. 

laard. 

Alameda. 

Sutter. 

1. 

Apache. 

Jackson. 

Alpine. 

Tehama. 

lb. 

Cochise. 

Jefferson. 

Amador. 

Trinity. 

re. 

GUa. 

Johnson. 

Butte. 

Tulare. 

DbU. 

Graham. 

Lafa3'ette. 

Calaveras. 

Tuolumne. 

fth. 

Maricopa. 

Lawrence. 

Colusa. 

Ventura. 

,U>. 

Mohave. 

Lee. 

Contra  Costa. 

Yolo.. 

din. 

Pima. 

Lincoln. 

Del  Norte. 

Yuba. 

ra. 

Pinal. 

Little  River. 

Eldorado. 

COLORADO. 

le. 

Yavapai. 

Logan. 

Fresno. 

Ymna. 

Lonoke. 

Humboldt. 

Arapahoe. 

r- 

Madison. 

Inyo. 

Archuleta. 

on. 

ARKANSAS. 

Marion. 

Kern. 

Baca. 

son. 

Arkansas 

Miller. 

I^ake. 

Bent. 

r. 

Ashley. 

Mississippi. 

Lassen. 

Boulder. 

srdale. 

Baxter. 

Monroe. 

Los  Angolt^M. 

c;haffee. 

snce. 

Benton. 

Montgomery. 

Marin. 

Cheyenne. 

Boone. 

Nevada. 

Mariposa. 

Clear  Creek. 

itone. 

Bradley. 

Newton. 

Mendocino. 

(Jonc^os. 

des. 

Calhonn. 

Onaohita. 

Merced. 

Costilla. 

B. 

Carroll. 

Perry. 

Modoc. 

Custer. 

Nni< 

Chicot. 

PhilUps. 

Mono. 

Delta. 
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COUNTY  NAUES  IN  THE  UNITED  STATES. 


IMorM. 

Citrus. 

DooglM. 

Clay. 

Xagle. 

Columbia. 

Klbert. 

Dade. 

EIPmo. 

DeSoto. 

Fremont. 

Duyal. 

Oftrileld. 

Eaoambia. 

GUpin. 

Franklin. 

Grand. 

CkkUden. 

GonniaoD. 

Hamilton. 

HinmUle. 

Hernando. 

Hnerfano. 

.  Hillsbozo. 

Jvthnon. 

Hofanes. 

Kiowa. 

Jaekaon. 

Kit  Canon. 

JefTenon. 

Lake. 

Lafayette. 

La  Plata. 

Lake. 

Larimer. 

Lee. 

Leon. 

Lincoln. 

Levy. 

Logan. 

Liberty. 

Meaa. 

Madiaon. 

Monteinma. 

Manatee. 

Montroae. 

Marion. 

MoT:gan. 

Monroe. 

Otero. 

Nassau. 

Onray. 

Orange. 

Park. 

Osceola. 

Pbllllpa. 

Pasco. 

Pitkin. 

Polk. 

Prowen. 

Pneblo. 

St  John. 

Rio  Blanco. 

Santa  Bo«a. 

Bio  Grande. 

Sumter. 

Sontt. 

Suwannee. 

Saguache. 

Taylor. 

San  Juan. 

Volusia. 

San  Miguel. 

Wakulla. 

Sedgwick. 

Walton. 

Summit. 

Waahington. 

Waahington. 

Weld. 

OBOBOIA. 

Yuma. 

Appling. 

Baker. 

CONNlCnCDT. 

Baldwin. 

Fairfield. 

Banks. 

Hartford. 

Bartow. 

Litchfield. 

Berrien. 

Middleaex. 

Bibb. 

New  Haven.    . 

Brooks. 

New  London. 

Bryan. 

Tolland. 

Bulloch. 

Windham. 

Bnrke. 

Butts. 

DBLAWABK. 

Calhoun. 

Camden. 

Kent. 

Campbell. 

Kewoaatle. 

Carroll. 

Suaaex. 

Catoosa. 

rLOBIDA. 

Charlton. 

Chatham. 

Alachua. 

Chattahoochee. 

Baker. 

Chattooga. 

Bradford. 

Cherokee. 

Brevard. 

Clarke. 

CailMfUA. 

Claj. 

Clayton. 

Clinch. 

Cobb. 

Coifee. 

Colquitt. 

Columbia. 

Coweta. 

Crawford. 

Dade. 

Dawson. 

Decatur. 

Dekalb. 

Dodge. 

Dooly. 

Dougherty. 

Douglas. 

Early. 

Echols. 

EflKngham. 

Elbert. 

Emanuel. 

Fannin. 

Fayett^- 

Floyd. 

Forsyth. 

Franklin. 

Fulton. 

Gilmer. 

Glascock. 

Glynn. 

Gordon. 

Greene. 

Gwinnett. 

Habersham. 

Hall. 

Hancock. 

Haralson. 

Harris. 

Hart. 

Heard. 

Henry. 

Houston. 

Irwin. 

Jackson. 

Jasper. 

Jefferson. 

Johnson. 

Jones. 

Laarens. 

Lee. 

Liberty. 

Lincoln. 

Lowndes. 

Lumpkin. 

McDuffie. 

Mcintosh. 

Macon. 

Madison. 

Marion. 

Meriwether. 

Miller. 

Milton. 

Mitchell. 

Monroe. 

Montgomery. 


Murray. 

Muscogee. 

Newton. 

Oconee. 

OgleUiorpe. 

Paulding. 

Pickens. 

Pierce. 

Pike. 

Polk. 

Pulaski. 

Putnam. 

Quitman. 

Rabun. 

Randolph. 

Richmond. 

Rockdale. 

Schley. 

Screven. 

Spalding. 

Stewart. 

Sumter. 

Talbot. 

Taliaferro. 

Tattnall. 

Taylor. 

Telfair. 

Terrell. 

Thomas. 

Towns. 

Troup. 

Twiggs. 

Union. 

Upson. 

Walker. 

Walton. 

Ware. 

Warren. 

Washington. 

Wajme. 

Webster. 

White. 

Whitfield. 

Wilcox. 

WUkes. 

Wilkinson. 

Worth. 

IDAHO. 

Ada. 

Alturas. 

Bear  Lake. 

Bingham. 

Boise. 

Cassia. 

Custer. 

Elmore. 

Idaho. 

Kootenai. 

Latah. 

Lemhi. 

Logan. 

Nes  Perces. 

Oneida. 

Owyhee. 

Shoshone. 

Waahington. 


jumon. 

Adams. 
Alexander. 
Bond. 
'  Boone. 
Brown. 
Bureau. 
Calhoun. 
Carroll. 
Cass. 

Champaign. 
Christian. 
Clark. 
Clay. 
Clinton. 
Coles. 
Cook. 
Crawford. 
CumberUad. 
Dekalb. 
Dewitt. 
Douglas. 
Dupage. 
Edgar. 
Edwardi. 
Eflingham. 
Fayette. 
Ford. 
Franklin. 
Fulton. 
Gallatin. 
Greene. 
Grundy. 
Hamilton. 
Hancock. 
Hardin. 
Henderson. 
Henry. 
Iroquois. 
Jackson. 
Jasper. 
Jefferson. 
Jersey. 
Jo  Daviess. 
Johnson. 
Kane. 
Kankakee. 
Kendall. 
Knox. 
Lake. 
LaaaUe. 
Lawrenee. 
Lee. 

Livingston. 
Logan. 
McDonongh. 

McHenry. 

McLean. 

Macon. 

Macoupin. 

Msdison. 

Marion. 

Marshall. 

Mason. 

Maasao. 

Menard. 
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Grant. 

IOWA. 

Mitchell. 

Garflelds 

GroeDe. 

1 

Adair. 

Monona. 

Geary. 

lerj'. 

HamiltoD. 

AdunM. 

Monroe. 

Gove. 

Hftnoock. 

Allamakee. 

Montgomery. 

Graham. 

Harrison. 

• 

Appanoose. 

Muscatine. 

Grant. 

Hendricks. 

Audubon. 

O'Brien. 

Gray. 

Henr}'. 

Benton. 

Osceola. 

Greeley. 

Howard. 

Blackhawk. 

Page. 

Greenwood. 

Huntington. 

Boone. 

Palo  Alto. 

Hamilton. 

Jackson. 

Bremer. 

Plymouth. 

Harper. 

Jasper. 

Buchanan. 

Pocahontas. 

Harvey. 

Jay. 

Buena  Vista. 

Polk. 

Haskell. 

Jefferson. 

Butler. 

Pottawattamie. 

Hodgeman. 

1. 

Jennings. 

Calhoun. 

Poweshiek. 

Jackson. 

Johnson. 

Carroll. 

Ringgold. 

Jefferson. 

lad. 

Knox. 

Cass. 

Sac. 

Jewell. 

Kosciusko. 

Cedar. 

Scott. 

Johnson. 

Lagrange. 

Cerro  Gordo. 

'  Shelby. 

Kearny. 

n. 

Lake. 

Cherokee. 

Sioux. 

Kingman. 

• 

Laporte. 

Chickasaw. 

Story. 

Kiowa. 

Lawrence. 

Clarke. 

Tama. 

Labette. 

Madison. 

Ciay. 

Taylor. 

Lane. 

Marion. 

Clayton. 

Union. 

Leavenworth. 

ion. 

Marshall. 

Clinton. 

Van  Buren. 

Lincoln. 

1. 

Martin. 

Crawford. 

Wapello. 

Linn. 

Miami. 

Dallas. 

Warren. 

Logan. 

n. 

Monroe. 

Davis. 

Washington. 

Lyon. 

Montgomery. 

Decatur. 

Wayne. 

McPherson. 

Morgan. 

Delaware. 

Webster. 

Marion. 

;ioii. 

Newton. 

Des  Moines. 

Winnebago. 

MarshaU. 

Noble. 

Dickinson. 

Winneshiek. 

Meade. 

Ohio. 

Dubuque. 

Woodbury. 

Miami. 

le. 

Orange. 

Emmet. 

Worth. 

Mitchell. 

Owen. 

Fayette. 

Wright. 

Montgomery. 

son. 

ISO. 

Parke. 
Perry. 

Floyd. 
Franklin. 

KANSAS. 

Morris. 
Morton. 

d. 

Pike. 

Fremont. 

Allen. 

Nemaha. 

Porter. 

Greene. 

Anderson. 

Neosho. 

>L4]fA. 

Posey. 

Grundy. 

Atchison. 

Ness. 

Pulaski. 

Guthrie. 

Barber. 

Norton. 

Putnam« 

Hamilton. 

Barion. 

Osage. 

Kandolpb. 

Hancock. 

Bourbon. 

Osborne. 

mew. 

Ripley. 

Hardin. 

Blown. 

Ottawa. 

Rush. 

Harrison. 

Butler. 

Pawnee. 

d. 

St.  Joseph. 

Henry. 

Chase. 

Phillips. 

Scott. 

Howard. 

Chautauqua. 

Pottawatomie, 

Shelby. 

Humboldt. 

Cherokee. 

Pratt. 

Spencer. 

Ida. 

Cheyenne. 

Rawlins. 

Starke. 

Iowa. 

Clark. 

Reno. 

Steuben. 

Jackson. 

aay. 

Republic. 

Sulliran. 

Jssper. 

Cloud. 

Rice. 

Switserland. 

Jefferson. 

Coffey. 

Riley. 

d. 

Tippecanoe. 

Johnson. 

Comanche. 

Rooks. 

Tipton. 

Jones. 

Cowley. 

Rush. 

D. 

Union. 

Keokuk. 

Crawfonl. 

Russell. 

Vanderburg. 

Kossuth. 

Decatur. 

Saline. 

Vermilion. 

Lee. 

Dickinson. 

Scott. 

». 

Vigo. 

Linn. 

Doniphan. 

Sedgwick. 

Wabash. 

Louisa. 

Douglas. 

Seward. 

• 

Warren. 

Lucas. 

Edwards. 

Shawnee. 

Warrick. 

Lyon. 

Elk. 

Sheridan. 

Washington. 

Madison. 

Ellis. 

Sherman. 

n. 

Wayne. 

Mahaska. 

Ellsworth. 

Smith. 

a. 

Wells. 

Marion. 

Finney. 

Stafford. 

White. 

Marshall. 

Ford. 

Stanton. 

Whitley. 

Mills. 

Franklin. 

Stevens, 

H. 

Ex.  16 i" 
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Sumner. 

Thomas. 

Trego. 

Wabaunsee. 

Wallace. 

Washington. 

Wichita. 

Wilson. 

Woodson. 

Wyandotte. 

KENTUCKY. 

Adair. 

Allen. 

Anderson. 

Ballard. 

Barren. 

Bath. 

BeU. 

Boone. 

Bourbon. 

Boyd. 

Boyle. 

Bracken. 

Breathitt. 

Breckinridge. 

Bullitt. 

Butler. 

Caldwell. 

Calloway. 

Campbell. 

Carlisle. 

Carroll. 

Carter. 

Casey. 

Christian. 

Clark. 

Clay. 

Clinton. 

Crittenden. 

Cumberland. 

Daviess. 

Edmonson. 

Elliott. 

Estill. 

Fayette. 

Fleming. 

Floyd. 

Franklin. 

Fulton. 

Gallatin. 

Garrard. 

Grant. 

Graves. 

Grayson. 

Green. 

Greenup. 

Hancock. 

Hardin. 

Harlan. 

Harrison. 

Hart. 

Henderson. 

Henry. 

Hiokmaa. 


Hopkins. 

Jackson. 

Jefferson. 

Jessamine. 

Johnson. 

Kenton. 

Knott. 

Knox. 

Larue. 

Laurel. 

Lawrence. 

LiOe. 

Leslie. 

Letcher. 

Lewis. 

Lincoln.  / 

Livingston. 

Logan. 

Lyon. 

McCracken. 

McLean. 

Madison. 

Magoffin. 

Marion. 

Marshall. 

Martin. 

Mason. 

Meade. 

Menifee. 

Mercer. 

Metcalfe. 

Monroe. 

Montgomery. 

Morgan. 

Muhlenberg. 

Nelson. 

Nicholas. 

Ohio 

Oldham. 

Owen. 

Owsley. 

Pendleton. 

Perry. 

Pike. 

Powell. 

Pulaski. 

Robertson. 

Rockcastle. 

Rowan. 

Russell. 

Scott. 

Shelby. 

Simpson. 

Spencer. 

Taylor. 

Todd. 

TriRg- 
Trimble. 

Union. 

Warren. 

Washington. 

Wayne. 

Webster. 

Whitley. 

Wolfe, 

Woodford. 


UJUIBIANA. 


Acadia. 

Ascension. 

AsHimption. 

Avoyelles. 

Bienville. 

Bossier. 

Caddo. 

Calcasieu. 

Caldwell. 

Cameron. 

Catahoula. 

Claiborne. 

Concordia. 

DeSoto. 

VM»t  Baton  Rouge 

East  Carroll. 

East  Feliciana. 

Franklin. 

Grant. 

Iberia. 

Iberville. 

Jackson. 

Jefferson. 

Lafayette. 

Lafourche. 

Lincoln. 

Livingston. 

Madison. 

Morehouse. 

Natchitoches. 

Orleans. 

Ouachita. 

Plaquemines. 

Polnte  Coupee. 

Rapides. 

Red  River. 

Richland. 

Sabine. 

St.  Bernard 

St.  Charles. 

St.  Helena. 

St.  James. 

St.  John  the  Baptist 

St.  Landry. 

St.  Martin. 

St.  Mary. 

St.  Tammany. 

Tangipahoa. 

Tensas. 

Terrel>onne. 

Union. 

Vermilion. 

Vernon. 

Washington. 

Webster. 


Hancock. 

Kennebec. 

Knox. 

Lincoln. 

Oxford. 

Penobscot. 

Piscataquis. 

Sagadahoc. 

Somerset. 

Walcfo. 

Washington. 

York. 


t 


MARYLAND. 

Allegany. 
Anne  Arundel. 
Baltimore. 
Baltimore  City. 
Calvert. 
Caroline. 
Carroll. 
Cecil. 
Charles. 
/  Dorchester. 

Frederick. 

Garrett. 

Harford. 

Howard. 

Kent.  , 

Montgomery. 

Prince  George.' 

Queen  Anne. 

St.  Mary. 

Somerset. 

Talbot.  • 

Washington. 

Wicomico. 

Worcester. 

MA8SACHU8BTTB. 

Barnstable. 

Berkshire. 

Bristol. 

Duk(«. 

Essex. 

Franklin. 

Hampden. 

Hampshire. 

Middlesex. 

Nantnrket. 

Norfolk. 

Plymouth. 

Suffolk. 

Worcester. 

MICHIOAK. 

Alcona. 


West  Baton  Rouge.  ^^S^^ 


West  Carroll. 
West  Feliciana. 
Winn. 

MAINE. 

Androscoggin. 
Aroostook. 
Cumberland. 
Franklin. 


Allegan. 

Alpena. 

Antrim. 

Arenac. 

Baraga. 

Barry. 

Bay. 

Bensie. 

Berrien. 


Branch. 

Calhoun. 

Cass. 

Cbarlevoix. 

Cheboygan. 

Chippewa. 

Clare. 

Clinton. 

Crawford. 

Delta. 

Baton. 
Emmet. 

Genesee. 

Gladwin. 

Gogebic. 

Grand  Traverw. 

GratioL 

Hillsdale. 

Houghton. 

Huron. 

Ingham. 

Ionia. 

Iosco. 

Iron. 

Isabella. 

Isle  Royal. 

Jackson. 

Kalamaaoo. 

Kalkaska. 

Kent. 

Keweenaw. 

Lake. 

Lapeer. 
Leelanaw. 
Lenawee. 
Livingston. 

Luce. 

Mackinac. 

Macomb. 

Manistee. 

Manitou. 

Marquette. 

Mason. 

Mecosta. 

Menominee. 

Midland. 

Missaukee. 

Monroe. 

Montcalm. 

MontmoreDcy. 

Muskegon. 
Newaygo. 
Oakland. 
Oceana. 
Ogemaw. 
Ontonagon- 
Osceola. 
Oscoda. 
Otaego. 
Ottawa. 
Presque  Isle. 
Rosoomm<m. 
Saginaw. 
St.  Clair. 
St.  Joseph. 
Sanilac. 
Schooloraft 
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lODCva 

Renville. 

Monroe. 

Dekalb. 

Saline. 

a. 

Kioe. 

Montgomery. 

Dent. 

Schuyler. 

oren. 

Bock. 

Neshoba. 

Douglas. 

Scotland. 

enaw. 

St.  Louis. 

Newton. 

Dunklin. 

Scott 

). 

Soott. 

Noxubee. 

Franklin. 

Shannon. 

rd. 

Sherburne. 

Oktibbeha. 

Gasconade. 

Shelby. 

Siblej. 

Panola. 

Gentry. 

Stoddard. 

ilJIBBOTA. 

Steams. 

Pearl  River. 

Greene. 

Stone. 

1. 

Steele. 

Perry. 

Grundy. 

Snllivan. 

I* 

Stevens. 

Pike. 

Harrison. 

Taney. 

a 

Swift. 

Pontotoc. 

Henry. 

Texas. 

tni. 

Todd. 

Prentiss. 

Hickory. 

Vernon. 

L. 

Traverse. 

Quitman. 

Holt 

Warren. 

ne. 

Wabasha. 

Rankin. 

Howard. 

Washington. 

:arth. 

Wadena. 

Scott. 

Howell. 

Wayne. 

1. 

Waseca. 

Sharkey. 

Iron. 

Webster. 

a. 

Washington. 

Simpson. 

Jackson. 

Worth. 

r. 

Watonwan. 

Smith. 

Jasper. 

Wright. 

Wilkin. 

Snnflower. 

Jefferson. 

ewa. 

Winona. 

Tallahatchie. 

Johnson. 

MONTANA. 

50. 

Wright 

Tate. 

Kixox. 

Beaverhead. 

Yellow  Medicine. 

Tippah. 

Laclede. 

Cascade. 

iwood. 

MISSISSIPPI. 

Tishomingo. 
Tunica. 

Lafkyette. 
Lawrence. 

Choteau. 
Custer. 

Wing. 

Adams. 

Union. 

Lewis. 

Dawson. 

a. 

Alcorn. 

Warren. 

Lincoln. 

Deerlodge. 

1. 

Amite. 

Washington 

Linn. 

Fergus. 

as. 

Attala. 

Wayne. 

Livingston. 

Gallatin. 

rait 

Benton. 

Webster. 

McDonald. 

Jefferson. 

>re. 

Bolivar. 

Wilkinson. 

Macon. 

Lewis  and  Clarke 

Dm. 

Coyionn. 

Winston. 

Madison. 

Madison. 

lue. 

Carroll. 

Talobnsha. 

Maries. 

Meagher. 

■ 

Yazoo. 

Marion. 

Missoula. 

spin. 

Choctaw. 

MISSOUBI. 

Meroer. 

Park. 

on. 

Claiborne. 

Miller. 

Silverbow. 

ird. 

Clarie. 

Adair. 

Mississippi. 

Yellowstone. 

• 

Clay. 

Andrew. 

Moniteau. 

t» 

Coahoma. 

Atchison. 

Monroe. 

NBBRASKA. 

on. 

Copiah. 

Audrain. 

Montgomery. 

Adams. 

>ec. 

Covington. 

Barry. 

Morgan. 

Antelope. 

[yohi. 

De  Soto. 

Barton. 

New  Madrid. 

Arthur. 

m. 

Franklin. 

Bates. 

Newton. 

Banner. 

oi  Parle 

Greene. 

Benton. 

Nodaway 

Blaine. 

.  Grenada. 

Bollinger. 

Oregon. 

Boone. 

ur. 

Hancock. 

Boone. 

Osage. 

Boxbutte. 

In. 

Harrison. 

Buchanan. 

Ozark. 

Brown. 

Hinds. 

Butler. 

Pemiscot. 

Buffalo. 

od. 

Holmes. 

Caldwell. 

Perry. 

Burt. 

lall. 

Issaqaena. 

Callaway. 

Pettis. 

Bntler. 

n. 

Itawamba. 

Camden. 

Phelps. 

Cass. 

er.    ' 

Jackson. 

Cape  Girardeau. 

Pike. 

Cedar. 

acs. 

Jasper. 

Carroll. 

PUtte. 

Chase. 

son. 

Jefferson. 

Carter. 

Polk. 

Cherry, 

ir. 

Jones. 

Cass. 

PuhMki. 

Cheyenne. 

»y 

Kemper. 

Cedar. 

Putnam. 

Clay. 

let. 

Lafayette. 

Chariton. 

Ralls. 

Colfax. 

«. 

Lauderdale. 

Christian. 

Randolph. 

Cuming. 

an. 

Lawrence. 

Clark. 

Ray. 

Custer. 

ed. 

Leake. 

Clay. 

Reynolds. 

DakoU. 

tail. 

Lee. 

Clinton. 

Ripley. 

Dawes. 

Leflore. 

Cole. 

St.  Charles. 

Dawson. 

ton«. 

Lincoln. 

Cooper. 

St.  Clair. 

Deuel. 

Lowndes. 

Crawford. 

Ste.  G«iiev*ove. 

Dixon. 

Madison. 

Dade. 

St.  Francois. 

Dodge. 

ey. 

Marion. 

Dallas. 

St.  Louis. 

Douglas. 

ood 

MarshaU. 

Daviess. 

St  Louis  City. 

Dundy. 
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Fillmore. 

Franklin. 

Frontisr. 

Furnas. 

Gag^ 

Garfield. 

Goaper. 

Grant. 

Greeley. 

HaU. 

Hamilton. 

Harlan. 

Hayea. 

Hitchcock. 

Holt. 

Hooker. 

Howard. 

Jefferson. 

Johnson. 

Kearney. 

Keith. 

Keyapaha. 

KimhaU. 

Knox. 

Lancaster. 

Lino(dn. 

Logan. 

Loup. 

HoPherson. 

Madison. 

Merrick. 

Nance. 

Ifemahft. 

Nuckolls. 

Otoe. 

Pawnee. 

Perkins. 

Phelps. 

Pierce. 

Platte. 

Polk. 

Bedwillow. 

Richardson. 

Rock. 

Saline. 

Sarpy. 

Saunders. 

Scotta  Bluff. 

Seward. 

Sheridan. 

Sherman. 

Sioux. 

Stanton. 

Thayer. 

Thomas. 

Thurston. 

Valley. 

Washington. 

Wayne. 

Webster. 

Wheeler. 

York. 

KETADA. 

Churchill. 
DoagbM. 


Elko. 

Esmeralda. 

Eureka. 

Humboldt. 

Lander. 

Lincoln. 

Lyon. 

Nye. 

Ormsby. 

Storey. 

Washoe. 

White  Pine. 

NKW  HAMP8HIBE. 

Belknap. 

CarroU. 

Cheahire. 

Coos. 

Grafton. 

HOIaboro. 

Merrimack. 

Rockingham. 

Strafford. 

Snlliyan. 

NSW  JERSEY. 

Atlantic. 

Bergen. 

Burlington. 

Cauden. 

Cape  May. 

Cumberland. 

Essex. 

Gloucester. 

Hudson. 

Hunterdon. 

Mercer. 

Middlesex. 

Monmouth. 

Morris. 

Ocean. 

Passaic. 

Salem. 

Somerset. 

Sussex. 

Union. 

Warren. 

NEW  MEXICO. 

Bernalillo. 

Chaves. 

Colfax. 

Donna  Ana. 

Eddy. 

Grant. 

Lincoln. 

Mora. 

Rio  Arriba. 

San  Juan. 

San  Miguel. 

Santa  Fe. 

Sierra. 

Socorro. 

Taos. 

Valencia. 


NEW  TOBX. 

Albany. 

Allegany. 

Broome. 

Cattaraugus. 

Cayuga. 

Chautauqua. 

Chemung. 

Chenango. 

Clinton. 

Columbia. 

Cortland. 

Delaware. 

Dutchess. 

Erie. 

Essex. 

Fianklin. 

Fulton. 

Genesee. 

Greene. 

Hamilton. 

Herkimer. 

Jefferson. 

Kings. 

Lewis. 

Livingston. 

Madison. 

Monroe. 

Montgomery . 

New  York. 

Niagara. 

Oneida. 

Onondaga. 

Ontario. 

Orange. 

Orleans. 

Oswego. 

Otsego. 

Putnam. 

Queens. 

Rensselaer. 

Richmond. 

Rockland. 

St.  Lawrence. 

Saratoga. 

Schenectady. 

Schoharie. 

Schuyler. 

Seneca. 

Steuben. 

Suffolk. 

Sullivan. 

Tioga. 

Tompkins. 

Ulster. 

Warren. 

Washington. 

Wayne. 

Westchester. 

Wyoming. 

Yates. 

NORTH  CAROLINA. 

Alaman<;e. 
Alexander. 


Alleghany. 

Anson. 

Ashe. 

Beaufort. 

Bertie. 

Bladen. 

Brunswick. 

Buncombe. 

BuiiLe. 

Cabarrus. 

Caldwell. 

Camden. 

Carteret. 

Caswell. 

Catawba. 

Chatham. 

Cherokee. 

Chowan. 

Clay. 

Cleveland. 

Columbus. 

Craven. 

Cumberland. 

Currituck. 

Dare. 

Davidson. 

Davie. 

Duplin. 

Durham. 

Edgecombe 

Forsyth. 

Franklin. 

Gaston. 

Gates. 

Graham. 

Granville. 

Greene. 

Guilford 

Halifax. 

Harnett. 

Haywood. 

Henderson. 

Hertford. 

^yde. 

Iredell. 

Jackson. 

Johnston. 

Jones. 

Lenoir. 

Lincoln. 

McDowell. 

Macon. 

Madison. 

Martin. 

Mecklenburg. 

Mitchell. 

Montgomery. 

Moore. 

Nash. 

New  Hanover. 

Northampton. 

Onslow. 

Orange. 

Pamliro. 

Pasquotank. 

Pender. 


Piefqnlnigiig. 


i^tS. 

Polk. 

Randolph. 

Richmond. 

Robeson. 

Rockingham. 

Rowan. 

Rutherford. 

Sampson. 

Stanly. 

Stokes. 

Surry. 

Swain. 

Transylvania. 

Tyrrell. 

Union. 

Vanoe. 

Wake. 

Warren. 

Washington. 

Watauga. 

Wayne. 

Wilkes. 

Wilson. 

Ysdkin. 

Yancey. 

NORTH  DAXOTA 

Aired. 

Barnes. 

Benson. 

Billings. 

Bottineau. 

Bowman. 

Buford. 

Burleigh. 

Cass. 

Cavalier. 

Church. 

Dickey. 

Dunn. 

Eddy. 

Enunons. 

Flannery. 

Foster. 

Garfield.  , 

Grand  Forki. 

Griggs. 

Hettinger. 

Kidder. 

Lamoure. 

Logan. 

McHenry. 

McIntocJi. 

McKensie. 

McLean. 

Mercer. 

Morton. 

MountraiUe. 

Nelson. 

Oliver. 

Pembina. 

Pierce. 

Ramsey. 
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lie. 
■nd. 

te. 

nt. 

Ian. 

m 

K 
DS. 

man. 

ler. 

I. 

ioe. 

h. 

I. 

I. 

aoM. 

OHIO. 

OS. 

I. 

and. 

abula. 

na. 

Blse. 

lont. 

m. 

Dr. 

>]1. 

apaign. 

c. 

noni. 

ton. 

mbiana. 

locton. 

rford, 

thoga. 

le. 

ince. 

ware. 

Beld. 

>tte. 

ikUn. 

on. 

ia. 

»«»• 
>ne. 

miioy. 

liltou. 

oock. 

lin. 

riaon. 

ry- 

aland. 

king. 

nea. 

on. 

Eaon. 

)r80D. 

e. 
Tence. 

^g. 

an. 

ftln. 


Lnoaa. 

Madlaon. 

Mahoning. 

Marion. 

Medina. 

Meigs. 

Mercer. 

Miami. 

Monroe. 

Montgomery. 

Morgan. 

Morrow. 

Mnakingam. 

Koble. 

Ottawa. 

Paulding. 

Perry. 

Pickaway. 

Pike. 

Portage. 

Preble. 

Putnam. 

Bichland. 

Roaa. 

Sanduaky. 

Scioto. 

Seneca. 

Shelby. 

Stark. 

Sununit. 

Trumbull. 

Tuacarawaa. 

Union. 

Van  Wert. 

Vinton. 

Warren. 

Waahington. 

Wayne. 

WUliama. 

Wood. 

Wyandot. 

OKLAHOMA. 

Bearer. 

Cfmadian. 

Cleveland. 

Kingflaher. 

Logan. 

Oklahoma. 

Payne. 

OBBQON. 

Baker. 

Beuton. 

Clackamas. 

Clatsop. 

Columbia. 

Coos. 

Crook. 

Curry. 

Douglas. 

Gilliam. 

Grant. 

Harney. 

Jackson. 


Joaepbine. 
Klamath.  • 
Lake. 
Lane. 
Linn. 
Malheur. 
Marion. 
Morrow. 
Multnomah. 
Polk. 
Sherman. 
Tillamook. 
Umatilla. 
Union. 
Wallowa. 
Waaco. 
Waahington. 
Yamhill. 

PEMNBTLYANIA. 

Adama. 

Allegheny. 

Armatrong. 

Bearer. 

Bedford. 

Berka. 

Blair. 

Bradford. 

Bucks. 

Butler. 

Cambria. 

Cameron. 

Carbon. 

Center. 

Chester. 

Clu-ion. 

Clearfield. 

(ninton. 

Columbia. 

Crawford. 

Cumberland. 

Dauphin. 

Delaware. 

Elk. 

Erie. 

Fayette. 

Foreat. 

Franklin. 

Fulton. 

Greene. 

Huntingdon. 

Indiana. 

Jefferson. 

Juniata. 

Lackawuina. 

Lancaster. 

Lawrence. 

Lebanon. 

Lehigh. 

liuaeriie. 

Lycoming. 

MoKean. 

Mercer. 

Mifflin. 

Monroe. 

Montgomery. 


Montonr. 

BOOTH  DAKOTA. 

Northampton. 

Aurora. 

Northumberland. 

Beadle. 

Perry. 

Bonhomme. 

Philadelphia. 

Boreman. 

Pike. 

Brookings. 

Potter. 

Brown. 

Schuylkill. 

Brule. 

Snyder. 

Buffalo. 

Somerset. 

Butte. 

Snlliran. 

Campbell. 

Snaqnehanna. 

Charles  Mix. 

Tioga. 

Chotean. 

Union. 

Clark. 

Venango. 

Clay. 

Warren. 

Codington. 

Washington. 

Cuater. 

Wayne. 

Darison. 

Westmoreland. 

Day. 

Wyoming. 

Delano. 

Vork. 

Deuel. 

Dewey. 

RHODK  ISLAND. 

Douglas. 

Briatol. 

Edmunds. 

Kent. 

Ewing. 

Newport. 

Fall  River. 

Providence. 

Faulk. 

Waahington. 

Grant. 

Gregory. 

SOUTH  CABOUNA. 

,    Hamlin. 

Hand. 

Abberille. 

Hanson. 

Aiken. 

Harding. 

Anderson. 

Hughea. 

Barnwell. 

Hutchinaon. 

Beaufort. 

Hyda. 

Berkeley. 

Jackaon. 

Charleston. 

Jerauld. 

Chester. 

Kingsbury. 

Chesterfield. 

Lake. 

Clarendon. 

LaMrrence. 

Colleton. 

Lincoln. 

Darlington. 

Lugenbeel. 

Edgefield. 

Lyman. 

Fairfield. 

McCook: 

Florence. 

Mcpherson. 

Georgetown 

Marshall. 

Greenville. 

Martin. 

Hampton. 

Meaile. 

Horry. 

Meyer. 

Kershaw. 

Miner. 

Lancaster. 

Minnehaha. 

Laurens. 

Moody. 

Lexington. 

Nowlin. 

Marion. 

Pennington. 

Marlboro. 

Potter. 

Newberry. 

Pratt. 

Oconee. 

Presho. 

Orangeburg. 

Pyatt. 

Pickens. 

Rinehart. 

Richland. 

Roberta. 

Spartanburg. 

Sanborn. 

Sumter. 

Schnaaae. 

Union. 

Soobey. 

Williamsburg. 

Shannon. 

York. 

Spink« 
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SWrlins- 

L«wl.. 

BnaoTl.. 

QUIcapic. 

Ifadlxm. 

SullJ. 

BniM, 

MarioD. 

London.      ' 

Brtw.ler. 

llartin. 

Tripp. 

UHuoB. 

Gonalea. 

Huon. 

MoNnlry. 

Brown. 

Qny. 

Uatagordi. 

Union. 

Uacon. 

Unchel. 

Gr.y»n. 

MaTerick. 

W»gner. 

M«ll»n. 

Uedina. 

W»lworth. 

Bnmet. 

QrilDH. 

Uanaid. 

Wwb»bMigh. 

Maorj. 

dhoiin. 

Hale. 

MUam. 

TMkWn. 

M«ig«. 

Ball. 

Zlebuh. 

MODRW- 

Chd«™. 

HimUloD. 

MitchcU. 

Mon«on«ry. 

Cmnp. 

Hanarord. 

Uonlagiu. 

M«». 

Cmmii. 

Horgu. 

Caat. 

Budin, 

Aoderui.. 

Obion. 

CiMlni. 

H«ri». 

Morri..' 

Beatord. 

Overton. 

Chimbero. 

Harriun. 

Motlej. 

fionlon. 

Pbitj. 

rh^rokf-. 

Harttov. 

Cannon. 

RoMie. 

Culemaii. 

Htdalgo. 

Ocblltiee. 

Camll. 

RoberUon. 

em.  ■ 

Oldham. 

Kutberfonl. 

Hwkky. 

Ch«th»n. 

Scott, 

Hood. 

PaloPinlo. 

CheaWr. 

Beqnatohle. 

Comal. 

Hopkine. 

Panola. 

CUibom«. 

Honaton. 

Parker. 

CUj. 

SLelbj. 

Concho. 

Cocke. 

Smitb. 

Cooke. 

Hunt. 

Feooa. 

Cotfee. 

SUwart. 

Coryell. 

Polk. 

Crockelt. 

SulUvan. 

Irton. 

Poller. 

Huroner. 

Crane. 

Jack. 

Prealdlo. 

Davldaon. 

Tlplor. 

Cnekett. 

Jack*™. 

Ratn>. 

DecHtur. 

Tniiiadal«. 

CWby. 

Jaaper. 

Dxkalb. 

UnLcol. 

JelTDaTia. 

RedBini. 

Dickson. 

Union. 

Dallaa. 

Jefihraon. 

DyiT, 

Van  Buren. 

RefuRio. 

Fayette. 

UeafSmHh. 

Jonea. 

Delta. 

RolmtHHi. 

FranUlD. 

Wayw., 

Ueni™. 

Kaufinan. 

RoekwBll. 

Glbwii. 

WBflkl-V- 

Dtwitt. 

Kendall. 

Bnnnela. 

Gll«i. 

WbiW. 

UlckODK. 

Konl. 

Rusk. 

Grainger. 

Uinimit. 

Kerr. 

Sabine. 

Greene. 

W11»B. 

Donley. 

Kimble. 

SanAngaalb* 

Grand;. 

King. 

Hamblen. 

EaalUwl. 

Kinney. 

SanPatrkto. 

UMollton. 

Aadenuin. 

Ectiir. 

Knoi. 

San  Saba. 

Hjmcock. 

Andrew.. 

EdwanU. 

Lamar. 

Bchleicber. 

Angelina. 

Ellli. 

Scurry. 

Hani  111. 

Hawkin.. 

Anther. 

Shelby. 

Q1.7w.wd. 

Enth. 

Lavara. 

AUlHWKH. 

Fall... 

Lee. 

Smilh. 

Henry. 

Leon. 

SomarTell. 

HicktPWl. 

Ilailoy. 

KHyetto. 

Liberty, 

Starr. 

Houaton. 

ilandpT^, 

Fiaher. 

Llmeel..nv. 

Sleph«i«. 

fliiinphn-TB. 

Bnatrop. 

Flojd. 

Llpuomb. 

Stonewall. 

Jai-kion. 

Havlnr. 

Foley. 

Live  Oak. 

Sntlon. 

J«nio.. 

Fort  Bind. 

Llano. 

Swiaber, 

Bell. 

Franklin. 

Lofliig. 

Be.ar. 

Lnbbovk. 

Tajlor. 

Knui. 

Frto. 

L,-nn. 

Lakb 

B..rdBB- 

Onliiio. 

MoCnlloch. 

Laudeniale. 

Boaque. 

Gal.«al<.n. 

TIUi. 
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len. 

Lamoille. 

Lunenburg. 

Lincoln. 

Tucker. 

Orange. 

Madison. 

Mason. 

Tyler. 

Orleans. 

Mathews. 

Okanogan. 

Upshur. 

Rutland. 

Mecklenburg. 

Pacific. 

Wayne. 

Washington . 

Middlesex. 

Pierce. 

Webstor. 

Windham. 

Montgomery. 

San  Juan. 

Wetael. 

Windsor. 

*  Kansemond. 

Skagit. 

Wirt. 

). 

Nelson. 

Skamania. 

Wood. 

dt. 

VIROUOA. 

New  Kent.    « 
Norfolk. 

Snohomiah. 
Spokane. 

Wyoming. 

Accomac. 

Northampton. 

Stevens. 

WI80ONBIN. 

Alhemarle. 

Northumberland . 

Thurston. 

Alexandria. 

Nottoway. 

Wahkiakum. 

Adams. 

[ton. 

Alleghany. 

Orange. 

Wallawalki. 

Ashland. 

Amelia. 

Page. 

Whatcom. 

Barron. 

I. 

Amherst. 

Patrick. 

Whitman. 

Bayfield.^ 

• 

Appomattox. 

Pittsylvania. 

Yakima. 

Brown. 

Augusta. 

Powhatan. 

Bnftalo. 

dT. 

Bath. 

Prince  Edward. 

WEST  VIBOINIA. 

Burnett. 

K>n. 

Bedford. 

Prince  George. 

Calumet. 

Bland. 

Princess  Anne. 

Barbour. 

Chippewa. 

Botetourt. 

.    Prince  WillUm. 

Berkeley. 

Clark. 

Brunswick. 

Pulaaki. 

Boone; 

Columbia. 

Buchanan. 

RapiMihannock. 

Braxton. 

C^wford. 

• 

Buckingham. 

Richmond. 

Brooke. 

Dane. 

Campbell. 

Roanoke. 

CabeU. 

Dodge. 

Caroline. 

Rockbridge. 

Calhoun. 

Door. 

Carroll. 

Rockingham. 

CUiy. 

Douglaa. 

Charles  City. 

Russell. 

Doddridge. 

Dunn. 

FAH. 

Charlotte. 

Scott. 

Fayette. 

Eauclaire. 

Chesterfield. 

Shenandoah. 

Gilmer. 

Florence. 

Clarke. 

Smyth. 

Grant. 

Fond  du  Lac. 

• 

Craig. 

9r 

Southampton. 

Greenbrier. 

Forest. 

Cnliwper. 

SpottsyWania. 

Hampshire. 

Grant. 

Cumberland. 

SUfford. 

Hancock. 

Green. 

Dickenson. 

Surry. 

Hardy. 

Green  Lake. 

Dinwiddle. 

Sussex. 

Harrison. 

Iowa. 

Elizabeth  City. 

Tazewelu 

Jackson. 

Jackson. 

Essex. 

Warren. 

*  Jefierson. 

Jefl^erson. 

Fairfax. 

Warwick. 

Kanawha. 

Juneau. 

Fauquier. 

Washington. 

Lewis. 

Kenosha. 

Floyd. 

W  estmoreland. 

Lincoln. 

Kewaunee. 

Fluvanna. 

Wise. 

Logan. 

Lacrosse. 

Franklin. 

Wythe. 

McDowell. 

Lafayette. 

k 

Frederick. 

York. 

Marion. 

Langlade. 

7« 

Giles. 

Marshall. 

• 

Lincoln. 

1. 

Gloucester. 

WASHINGTON. 

Mason. 

Manitowoc. 

Goochland. 

Mercer. 

Marathon. 

Grayson. 

Adams. 

Mineral. 

Marinette. 

Greene. 

Asotin. 

Monongalia. 

Marquette. 

Greenes  villc. 

Cbehalis. 

Monroe. 

Milwaukee. 

Halifax. 

Clallam. 

Morgan. 

Monroe. 

Hanover. 

Clarke. 

Nicholas. 

Oconto. 

• 

ton. 

Henrico. 

Columbia. 

Ohio. 

Oneida. 

Henry. 

Cowlitz. 

Pendleton. 

Outagamie. 

Highland. 

Doufflu.t. 

Pleasants. 

Ozaukee. 

IMONT. 

Isle  of  Wight. 

Franklin. 

Pocahontas. 

Pepin. 

James  City. 

Garfield. 

Preston. 

Pierce. 

King  and  Queen. 

Island. 

Putnam. 

Polk. 

on. 

King  George. 

Jefferson. 

Raleigh. 

Portage. 

ft. 

King  William. 

King. 

Randolph. 

Price. 

en. 

Lancaster. 

Kitsap. 

Ritchie. 

Racine. 

Lee. 

Kittitas. 

Roane. 

Richland. 

• 

Loudoun. 

Klickitat. 

Summers. 

Rock. 

te. 

Louisa. 

Lewis. 

Taylor. 

St.  Ooix. 

y 
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Cu-bon. 
FrcDDDt. 


52d  Congress,  )    HOUSE  OF  EEPEESENTATIVES.     (  Ex.  Doo. 
Ist  Session.     )  (   'So.  17. 


OliBEKS  AKD  OTHEE  PEESON8  EMPLOYED  US  THE  WAE 

DEPAETMENT. 


LETTER 

rROM 


THE  ACTINa  SECRETARY  OF  WAR, 


TRAKSMITTINO 


.A  list  of  the  clerks  tmd  other  persons  employed  in  the  War  Department 
from  December  i,  1890^  to  November  30j  1891j  with  a  statement  of  the 
sums  paid  to  each. 


January  5, 1892.— Referred  te  the  Committee  on  Expenditures  in  the  War  Depart- 
ment and  ordered  to  be  printed. 


Wae  Depabtment, 
Washingtonj  December  21^  1891. 

Sib  :  I  have  the  honor  to  transmit  herewith,  in  compliance  with  sec- 
tion 194  of  the  Kevised  Statutes,  lists  of  the  clerks  and  other  persons 
employed  in  the  War  Department,  its  bureaus  and  offices,  from  Decem- 
ber 1, 1890,  to  November  30, 1891,  with  the  sums  paid  to  each,  together 
with  the  lists  of  the  employes  in  the  Signal  Office  from  July  1, 1891,  to 
November  30, 1891;  that  office  having  been  reorganized  on  July  1, 1891, 
under  the  provisions  of  the  act  of  October  1, 1890  (26  Stats.,  p.  653). 

With  reference  to  so  much  of  section  194  as  requires  the  head  of  each 
Department  to  state  whether  the  clerks  and  other  persons  ^<  have  been 
usefully  employed;  whether  the  services  of  any  of  them  can  be  dis- 
pensed with  without  detriment  to  the  public  service,  and  whether  the 
removal  of  any  Individuals  and  the  appointment  of  others  in  their  stead 
is  required  for  the  better  dispatch  of  businesss,"  attention  is  invited  to 
the  note  on  page  41,  Book  of  Estimates,  for  the  fiscal  year  ending  June 
30,  1893  (House  Ex.  Doc.,  No.  6,  Fifty-second  Congress,  first  session), 
showing  tne  number  of  employes  of  the  Department  and  its  bureaus  who 
are  deemed  below  a  fair  standard  of  efficiency,  this  report  having  been 
transmitted,  by  letter  dated  November  13  last,  from  this  Department  to 
the  Secretary  of  the  Treasury,  with  the  annual  estimates  for  the  fiscal 
year  ending  June  30, 1893,  as  required  by  section  2  of  the  act  approved 
July  11, 1890  (26  Stats.,  p.  268). 
Very  respectfully, 

L.  A.  Grant, 
Acting  Secretary  of  War» 

The  Speaker  op  the  House  op  Representatives. 


2  EMPLOYjfes   OP   THE   WAR  DEPARTMENT. 

Statement  showing  the  names,  compensation,  etc,,  of  derks.  messengers,  cusisto 
messengers,  waUJimen,  and  laborers  employed  in  the  office  of  the  Secretary  of  Wa 
from  JDeoember  1, 1890,  to  November  SO,  1891, 


No. 


li 


1^ 


i  1 


8 

4 
6 


6 

7 


8 

9 

10 

11 

12 


18 
14 
15 
16 
17 


18 
10 
20 
21 
22 
23 
24 
25 
26 

87 


Names. 


28 
29 
30 
81 
32 
33 
34 
35 
96 
37 
38 
80 
40 
41 
42 
48 
44 
46 


CLASS  5. 

ChUf  Clerk. 

John  Tweedale 

JHsburting  clerk. 

Wm.  S.  Yeatman 

Chi^$  of  Division. 

Saml.  Hodgkins 

Jno.  B.  Randolph 

Saml.  D.  Miller* 

Class  4. 

Stenographers. 


C.  H.  Canington. 
B.  W.  Hanna 


Clerks, 

James  A.  Randall. 
Sydney  £.  Smith. . 
David  ntzGerald. 

M.  R.  Thorp 

C.  B.  Tanner 


Class  8. 


B.  P.  Wilkins 

R.  Duryee 

John  C.  Scofleld 

A.  N.  Thompson 

James  C.  Churchill. 

Class  2. 


Chas.  RFosdlck 

Prancla  W.  Edwards 

J.  P.  Hodges 

Thos.  M.  Reed 

H.  C.  Rutter 

Wm.  R.  Hillyer 

Alex.  L.  Robinson* 

F.W.Ford 

Joseph  S.  Moss 


D.  E.  Sharretts*. 


Class  1. 


Martin  P.King 

Edward  Dunn 

Daniel  A.  WhiteseU . 

Maurice  Pechin 

Sam'l  B.  Lioving 

G.  C.  Thomas 

Samuel  Snow 

A,  D.  Wilcox 

F.  B.  Bourn* 

Wm.  M.  Ash 

Fr.  Ruenzler 

George  R.  McManos 
Delia  P.  Woodruff... 

N.  H.  Stevens 

E.V.Brown* 

J.  C.  Grant 

A.  B.  Legare* 

Julia  F.  Randolidi... 


Annual 
salary. 


i 


18,750 


2,000 


8,000 
2,000 
2,000 


1,800 
1,800 


1,800 
1,800 
1,800 
1,800 
1,800 


1,600 
1,600 
1,600 
1,600 
1,600 


1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 
1,400 

n,2oo 

1,400 


1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 


Period  of  serrioe. 


From— 


Dec.  1,1800 


Dec.   1,1800 


Dea  1,1800 
do 

Apr.  84, 1801 


Dee.   1,1800 
do 


Dec.   1,1800 

—-do 

....do 

....do 

....do 


Dec.   1,1800 

—-do 

....do 

....do 

....do 


Dec.    1,1890 

do 

....do 

....do 

....do 

.—do 

....do 

....do 

—  .do 

....do 

May  18, 1891 


Dec.   1,1800 

....do 

....do 

....do 

—do 

....do 

....do 

....do 

....do 

.—do 

—.do 

—.do 

....do 

....do 


To— 


Not.  80, 1801 


Nov.  80, 1801 


Not.  80, 1801 

do 

....do 


Nov.  80, 1801 
.-;.do 


Nov.  80, 1891 

—.do 

.—do 

.-..do 

....do 


Nov.  80, 1891 

....do 

.-..do 

....do 

....do 


Nov.  80, 1891 

....do 

....do 

...-do 

....do 

....do 

Apr.  29, 1891 
Nov.  SO,  1891 
....do 

May  17, 1891 
Nov.  30, 1891 


Nov.  80, 1800 
....do 


.do 
.do 
.do 
.do 


>  Appointed. 

■Resigned;  absent SOdayBWltUont pay. 

'Fnmiotea. 


....do 

....do 

....do 

.—do 

....do 

....do 

....do 

....do 

.-.do 

.—do 

....do 

....do 

June  17. 1891 
Nov.  30, 1891 
July  31, 1891 
Nov.  30, 1891 


Amount 
receive4. 


12,750.00 


8,000.00 


2,000.00 
8,000.00 
1.205.16 


1,800.00 
1,800.00 


1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 


1,600.00 
1.600.00 
1,600.00 
1,600.00 

i,6oaoo 


1,400.00 
1.400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
463.07 
1,400.00 
1,400.00 


566.04 
751,35 


1,307.80 


1,200.00 
1,200.00 
1,200.00 
1.300.00 
1,200.00 
1,200.00 
1,300.00 
1,200.00 
1,098.90 
1,200.00 
1.200.00 
1.200.00 
1.200.00 
1,200.00 

658.24 
1,200.00 

80S.  20 
1.200.00 


Residence  who 
appointed. 


Pezmsylvanla. 


Dlst.  of  Colnml 


Army. 

Dlst.  of  Coliunl 

Indiana. 


Ohio. 
KanBas, 


New  York. 
Dlst.  of  Colnml 
Iowa. 
Ohio. 
Pennsylvania. 


Vermont. 
Connecticut 
Georgia. 
Dlst.  of  Columl 
New  Mexico. 


Ohio. 

Massachusetts. 

Iowa. 

New  Jersey. 

Ohlp. 

Florida. 

New  York. 

Dist.  of  Colnmti 

Vermont. 


Pennsylvania. 


Dlst.  of  Oolnmfc 

Ohio. 

Pennsylvania 

Dlst.  of  Columl 

Virginia. 

Dlst.  of  Columbt 

Connecticut. 

Pennsylvania. 

Rhode  Island. 

Pennsylvania 

Do. 
Wisconsin, 
niinois. 
New  York. 
Georgia. 
Minnesota. 
South  Carolina 
New  Jersey. 


4  Clerk  class  1. 

*  Absent  81  days  without  poj. 


EMPLOYES   OF   THE   WAR   DEPARTMENT.  3 

katemeiit  showing  names,  compensation,  etc.,  of  clerks,  messengers,  etc, — Continued. 


To. 


17 
» 

iO 


A 


» 


SI 


92 
B3 
M 
85 


86 

BB 
00 
70 
71 

72 


73 
74 
75 
7B 

77 
78 
79 

80 


81 


Names. 


CiiASS  1— Continued. 

G-H-  Taggard 

£d.  G.  Randall , 

A.W.  Hodgklnai 

Robert  E.  Parker* 


C.  Bankes  Brookes^. 


Class  £. 
Clerks  Class  91,000. 


Wm.  B.  Lee 

Liouis  Koerth 

W.  C.  Taylor 

George  K.  Jenvey. 

Wm.F.  Field* 

Samuel  Dickson... 
Wm.  C.  Carroll*... 
David  O.  Floyd'-.. 
£dw.  A.Qay7 


Carpenter. 
A.  R  Johnson... 


Foreman  of  Laborers. 
W.  M.  Johnson* 


Messengers. 


J.  H-  Stewart 

A.  Brooks 

EUlward  Quade 

Henry  D.  Burwell . 


Assistant  messengers. 


Geo.  W.  Graves ... 
Horatio  N.  Smith 
Joseph  C.  Higgs... 

A.  M.  Howard 

A.  W.  Boria 

Thomas  Withers. , 


Junes  W.  Loveless* 


Laborers. 


E.  Stannard 

H.  C.  Jamesio 

Chas.  McEntyre 

C.  A.  Payton" 

Wm.  Crompton 

Sam'l  H.  Brown  ... 
Daniel  E.  Barrett^* 


B.  J.  Edwards*. 


Charles  E.  Beehe^^ 


Annual 
salary. 


81,200 
1,200 
1,200 
1,900 

si,000 
1,200 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


1,000 


1,000 


840 
840 
840 
840 


720 
720 
720 
720 
720 
720 

M0O 
720 


000 
600 
660 
660 
660 
660 
660 

»»540 
660 


1*640 
660 


660 


Period  of  service. 


From— 


Dec    1,1890 

do 

May  28, 1801 
June24, 1801 

May  28, 1891 
Aug.  6,1801 


Dec.    1, 1890 
....do 


....do 

....do 

....do 

....do 

Dec.  11,1800 
Aug.  11, 1890 
Sept.28, 1891 


Dec.    1, 1890 


Dec.    1,1800 


Dec.    1, 1890 

....do 

....do 

....do 


Dec.    1,1890 

....do 

...do 

....do 

...do 

do 


Dec. 
Jan. 


1,1890 
9,1801 


Dec.   1,1890 

.-..do 

...do 

...do 

...do 

...do 

...do 


....do 

Jan.   0,1801 


Feb.  7, 
May  IS, 


1801 
1801 


Sept.  5, 1801 


82    W.  B.  Lee' 

1  Appointed  May  23, 1801 :  transferred  to  Quar- 
termaster-General's Office  Aug.  18, 1801. 

*  Transferred  from  Record  and  Pension  Divi- 

sion, 
'  Clerk  class  tl.OOO. 

*  Appointed  May  23, 1891 ;  promoted  Aug  6, 1801 . 

*  Resigned. 

*  Appointed  Dec  11  1890;  resigned  Apr.  23, 1891. 
'App^ted. 


To— 


Nov.  90, 1800 

....do 

Aug.  17, 1801 
Nov.  30, 1801 

Aug.  5,1801 
Nov.  30, 1871 


81,200.00 
1,200.00 
285.10 
621.98 


Nov.  90, 1801 

do 

....do 

.-..do 

Aug.  2,1801 
Nov.  90, 1801 
Apr.  23, 1801 
Nov.  90, 1801 
—.do 


Nov.  80, 1801 


Nov.  8,1801 


Nov.  30, 1801 

....do 

....do 

....do 


Nov.  30, 1891 
...do 


.do 
.do 
.do 
.do 


Jan.   8,1801 
Nov.  30, 1801 


Nov.  30, 1891 
May  12, 1891 
Nov.  80, 1891 
Sept.  3. 1891 
Nov.  90, 1801 

....do 

...do 


Jan.    8,1891 
Nov.  30, 1801 


May  12, 1801 
Nov.  30, 1801 


Amount 
received. 


204.02 
381.48 


566.40 


1,000.00 

1,000.00 

1,000.00 

1,000.00 

673.83 

1,000.00 

370.26 

804.47 

173.06 


1,000.00 


026.55 


840.00 
840.00 
840.00 
840.00 


720.00 
720.00 
720.00 
720.00 
720.00 
720.00 


70.27 
643.40 


713. 67 


660.00 
296.76 
.660.00 
502.18 
660.00 
660.00 
645.66 


67.60 
580.77 


647.27 


141.80 
363.25 


Residence  when 
appointed. 


New  Hampshire. 
Pennsylvania. 
Dist.  of  Columbia. 
California. 


New  York. 


Massachusetts. 

Army. 

Virginia. 

Ohio. 

Indiana. 

Virginia. 

Illinois. 

Massachusetts. 

New  Jersey. 


Virginia. 


Dist.  of  Columbia 


Maryland. 

Virginia. 

Dist.  of  Columbia. 

Virginia. 


Dist.  of  Columbia. 

Massachusetts. 

Pennsylvania. 

Dist.  of  Columbia 

Delaware. 

Georgia. 


^Dlst.  of  Columbia. 


Dist.  of  Columbia. 

Do. 
Ohio. 
Virginia. 
Dist.  of  Colxmibia. 

Do. 
Vermont. 


»North  Carolina. 


>Mlchlgan. 
Louisiana. 


I 


506.05 
..do 156.03 

•  Promoted, 
w  Transferred  to  record  and  pension  division 

May  13.  1891. 
"  Transferred  to  Office  Surgeon-General  Sept. 

4.  1891. 
1'  Absent  8  days  without  pay. 
13  Wat4!hman. 
i«  Apppolnted  Feb.  7.    Promoted  May  18, 1881. 


4  EMPLOYES   OF    THE   WAR   DEPARTMENT. 

SStatement  shotciny  tiarrtc«,  coriipensationy  etc,,  of  clerks,  messengers,  etc.— Continued, 


! 


Nameii. 

Annual 
salary. 

Period  of  service. 

Amount 
received. 

Residence  ▼hen 

No. 

Prom- 

To- 

appointed. 

83 

84 

Class  Ei— Continued. 

Hottleri. 

Tho«.  S.  Anderson 

John  H.  Wilson        

9600 

540 
540 

540 
540 

1,600 

Dec.  1,1890 
....do 

Nov.flO,  1891 
do 

1600.00 
540.00 
540.00 

244.29 
20.54 

445.89 

DL<9t.  of  Colnmbti 
Maryland. 

85 

86 

John  W.  Thompeon 

WtUchmen. 
Wm.  Budd» 

....do 

May  19, 1891 
Nov.  17, 1891 

Dec.    1,1890 

....do 

Oct.  31,1891 
Nov.  30, 1891 

Mar.  11, 1891 

New  York. 
Maryland. 

fl7 

.f  W  Harwood*   .  - 

VermonL 

88 

Clerk  Cla99  Sfor  the  retired 
General  of  the  Army. 

James  M.  Barrett* 

New  York. 

StcUemeiU  shmoing  the  names,  compensation,  etc,,  of  clerks,  messeiwers,  assistarU  vMf- 
sengers,  watdimen,  and  laborers  employed  in  the  record  ana  pension  division, 
War  Ihpartnient,  from  December  1,  1890,  to  November  SO,  1891. 


No. 


I 


1 

2 


3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


23 
24 
25 
25 
27 
28 
29 
30 
31 
32 
33 
84 
36 
86 
87 


Names. 


Chief  i  of  Division, 


O.  B.  Brown. 
Jacob  Freeh 


Class  4. 


(J.  E.Corson 

J,  J.  Dermody 

James  H.  Dodge.. 

H.  Douglas 

G.W.Fisher 

Eugene  Galther .. 
Wm.  E.  Harley... 

JohnC.  Hesse 

J.  R.  Imbrie 

Jos.  S.  McCoy 

Thomas  L.  Miller 
Wra.  G.  Powers.. 
George  W.  Pratt. 

G.  W.  Salter 

Ernst Schmid  .... 

I,.  W.  Slater 

Alva  R.  Tichenor 

J.  W.Webb 

E  A.  Woodward . 
A.  G.  Yoimt 


Class  3. 


Chas.  R.  Barker. 
Stephen  Bates... 
B.  W.  Browne  *., 
Z.  S.  Buckler.... 
JohnF.  Cash  .... 
E.G.  Chapman.. 

B.  P.Cole 

W.  E.  Covert  .... 
David  Currier... 
Chas.  W.  Egan . . 
P.  Eichelberger , 

S.  B.  Evans 

Jas.  L.  Falbey... 

E.  A.Fenton 

J.  C.  Fill 

F.  J.  Foster 

J.  F.  Gibson..'... 


Annual 
salary. 


82,000 
2,000 


1,800 
1,800 
1,800 
1.800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1.800 
1,800 
1.800 
1,800 
1,800 
1,800 
1,800 
1,800 


1,600 
1,600 
1.600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,000 
1,600 
1,600 
1,600 
1,600 
1,600 


Period  of  service. 


Prom- 


Dec.    1,1890 
...-do 


Dec.  1, 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
...-do.. 
....do.. 
....do.. 
....do.. 
..-.do.. 
....do.. 
..-.do-. 
....do.. 
....do.. 
....do.. 
....do.. 


1890 


Dec.  1,  1890 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


To— 


Nov.  80, 1891 
...-do 


Nov.  30, 1891 
....do 


>  Appointed  May  19.  Beslffned  Oct.  S1,189L 

S  AnrvtlntMl. 


'Appointed. 


.do 

.do 

.do 

.do 

.do 

.do 

.do 

do 

do 

.do 

.do 

.do 

.do 

do 

do 

.do 

.do 

.do 


Nov.  80, 1891 
....do 


.do 

.do 

.do 

.do 

.do. 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do. 


Amount 
received. 


•2,000.00 
2,000.00 


1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1.800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1.800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 


1,600.00 
1,600.00 
1,343.48 
1,600.00 
1,600.00 
1,600.00 
1,6C0.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 


Residence  wheo 
appointed. 


Iowa. 

Dist.  of  Colaml>lA- 


Biaine. 

Dist.  of  ColomliU^ 

Maryland. 

Dist.  of  ColambU 

Pennsylvania. 

Dist.  of  Colombia 

Pennsylvania. 

Dist.  of  Colombia 

Pennsylvania. 

New  York. 

Massachusetta 

Do. 
Maine. 
New  York. 
Army. 
Virginia. 
Ohio. 
New  York. 

Do. 
Pennsylvania. 


Bfassachosetta 

Do. 
Florida. 
Maryland. 
New  York. 

Do. 

Do. 
Kentucky. 
New  Hampshire. 

Texas. 

Kansas.  ^ 

Dist.  of  ColombU 
Pennsylvania- 
New  York. 
Dist.  of  OolomW* 
New  York, 
Ohio. 


•Resigned. 

*  AtMent  59  days  without  p«y. 


EMPLOYlSs   OF   THE   WAR  DEPARTMENT.  I 
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lo. 


Names. 


40 

41 

42 

43 

44 

45 

46 

47 

48 

40 

BO 

61 

se 

53 
54 
55 
56 
57 
50 
60 
00 
01 
02 
08 
04 
05 


00 

07 

OB 

00 

70 

71 

78 

73 

74 

75 

70 

77 

78 

70 

80 

81 

88 

83 

84 

85 

80 

87 

88 

80 

90 

01 

92 

93 

04 

95 

98 

97 

98 

09 

100 

101 

102 

108 


104 
105 
100 
107 
106 


Class  3— Contintied. 


James  R  Olbfson 

Wm.  Oleason 

F.  J.  Gramlich 

J.  M.  Harmon^ 

P.  C.  Holland 

J.  H.  Jochum 

Jno.  M.  Keogh 

Wm.  M.  Lay 

Jno.  D.  Leonard 

E.  S.  McCleary 

B.  K.  McKeever , 

Chas.  P.  Miller,  Jr 

P.  B.  MUler 

Jo«.  S.  Miller 

A.  M.  Muszv 

John  O'Neill 

C.  Parkinson 

R,  M.Patrick 

L.  M.  Penfleld 

A.  Rechenberg 

Cbarles  Shelse 

W.  F.  Snyder 

E.  H.  Spang 

James  P.  Townsend* 

O.  W.  Walden 

Wllmer  W.  Wetzel... 


Annual 
salary. 


Gl^ABS  2. 

Alex.  Abraham 

Oeo.  Q.  Allen 

L.  P.  Altschu 

W.  A.  AndrO 

G.  W.  Babcock 

S.  P.  Banes  > 

Everett  S.  Beall.... 

E.  H.  Booth , 

JohnE.  Bristol 

Qeo.  O.  Brown 

J.  G.  Brown , 

Chas.  D.  Bulla 

John  Busslus 

W.  Cadman , 

Thos.  Campbell 

O.  E.  Caruana 

Chas.  C.  Casey 

M.  G.  Chew 

Chas.  E.  Connor.... 

W.  A.  Craig 

John  H.  Cutter 

KG.  Daniels 

A.  A.  Darrah 

E.  Y.  Davidson 

Geo.  P.  Davis 

Wm.  W.  Davis 

S.  J.  Dewey 

James  H.  Dony  .... 

Wm.  C.  Doores 

Wm.  B.  Douglass . 

Geo.  J.  Drew 

H.  W.  Diimall 

A.  H.  Elliott 

Alexander  Pairley 

John  Pinn 

R.  W.Pish 

James  Flshback... 


Wm,  H.  French*. 


C.S.Hart.... 

Thos.  £.  Hatch 

Rudolph  Heinrichs. 

W.  H.  Huston 

H.  A.  Johnson 


PerioQ  of  service. 


From— 


81,000 
1,600 
1,000 
1,000 
1,000 
1,000 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,000 
1,000 
1,000 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 


1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,100 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 

n,200 
1,400 


1,400 
1,400 
1,400 
1,400 
1,400 


>  Absent  li  days  without  pay. 
•Absent  1»  days  without  pay. 
*  Absent  k  day  without  pay. 


...do. 
...do. 
...do. 
...do. 
....do. 
...do. 
...do. 
....do. 
.-..do. 
....do- 
....do. 
-..do. 
.-..do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


1890 


To— 


Amount 
received. 


Nov.  30, 1891 
....do....... 


Dec.    1,1890 

....do 

.-..do 

...do 

....do 

....do 

—  .do 

....do 

....do 

....do 

....do 

....do 

...do 

...do 

rdo 

...do 

...do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do , 

....do 

....do 

....do 

....do 

do , 

-...ko 

....do -. 

....do 

....do 


....do. 

....do. 

..-.do. 

....do. 

....do. 

....do. 

....do. 

.-..do. 

....do. 

....do. 

....do. 

....do. 

....do. 

..do. 

...do. 

...do. 

...do. 

...do. 

...do 

...do 

...do 

...do 

...do 

...do 


Nov.  30, 1891 
....do 


..do- 


.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do 

.do 

-do. 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do. 


81,600.00 
1,600.00 
1,600.00 

1,  Ovo,  dO 

1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,541.S2 
1,600.00 
1,600.00 


400.00 
400.00 
400.00 
400.00 
400.00 
396.03 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 
400.00 


Mar.  26, 1801 


Mar.  27, 1891    Nov.  30, 1891 


Dec.   1,1890} do 

do I do. 

do I do. 

...do do 

do ' do 

I 


Residence  when 
api>olnted. 


384.47 
951.54 


1,336.01 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 


Missouri. 

Do. 
Maryland. 
Massachusetts. 
Pennsylvania. 
New  York. 

Do. 
Maryland. 
Dist.  of  Columbia. 
Pennsylvania. 

Do. 

Do. 

Do. 

Do. 
Dist.  of  Columbia. 

Do. 
Texas. 
New  York. 
Connecticut. 
Army. 
Dist.  of  Columbia. 

Do. 
Pennsylvania. 
Massachusetts. 
Maryland. 
Dist.  of  Columbia. 


Alabama. 

Pennsylvania. 

Kansas. 

Dist.  of  Columbia. 

Virginia. 

Pennsylvania. 

Maryland. 

Pennsylvania. 

New  York. 

Massachusetts. 

Dist.  of  C9lumbla. 

Missouri 

Dist.  of  Columbia. 
Do. 

South  Carolina. 

New  York. 

Pennsylvania. 

Mississippi. 

New  York- 
Do. 

Ohio. 

Minnesota. 

Rhode  Island. 

Virginia. 

Louisiana. 

Dist.  of  Columbia. 

New  York, 

Nebraska. 

Pennsylvania. 

Connecticut. 

Kansas. 

Pennsylvania. 
Do. 

Dist.  of  Columbia. 

Maryland. 

Connecticut. 

Illinois. 


'Virginia. 

N3W  Jersey. 

New  Hampshire. 
Dist.  of  CoiiimbiA. 
Iowa. 
^Pennsylvania 


«  Class  1. 
'Promoted. 


1 


6  p:mployes  of  the  war  department. 

SUvtement  snowing  nameSy  compeiisationy  etc,,  of  clerks j  messengers^  etc. — Ck)ntinue( 


No. 


4   '  « 


// 


100 


no 
111 

112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
134 
12fS 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
146 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 


156 
157 
158 
150 
160 
161 
162 
163 
164 
165 
166 


168 
169 
170 
171 
172 
173 


Names. 


Class  2— Continued. 


J.  Scott  Johnson  *. 


A.  Kalstrom 

W.  H.B.Kittson 

Chas.  A.  Krause 

W.  T.  Lieport 

James  Loan 

E.  K.  Luudy 

R.  McDonald 

W.  S.  Macglll 

W.  D.  Mack 

W.  H.J.  Malvln 

John  N.  Manning 

Jno.  J.  Meding 

J.  W.  Moore 

James  Moran 

Jno.  EL  Neely 

William  E.  Newman. . 

John  L.  Owens 

J.  S.  Phelps 

Frank  Plunkett 

H.  C.  Porter 

Wm.  M.  Potter 

Fred.  C.  Pratz 

Walter  Procter 

J.  F.  Rapp 

J.  L.  Robertson 

B.  R.  Ros8» 

Wm.  A.  Ruess 

I.  B.  Ruff 

Wm.  Sciireiber 

Joseph  S.  F.  Sessford. 
Clarence  F.  Small 

F.  C.  Squires 

Jacob  w.  Starr» 

H.  L.  Street* 

David  G.  Struble 

James  Taylor 

Abert  Thomson 

B.  D.  Thomson 

S.  E.  Tracy 

D.  B.  lYeadway 

Edward  Turkenton ... 

M.  Emmet  Urell 

T.H.  Walsh 

G.  A.  Whitcomb 

J.  Albert  Wise* , 

D.  H.  Yount 


Class  1. 


Carl  Abbott 

Geo.  B.  Abrams. 
M.  L.  Ackerman 
Arthur  W.  Allen 
Edward  Allen ... 
William  J.  Allen 
C.  L.Altfather... 

A.  L.  Ames 

A.  J.  Anderson  . . 
C.  N.  Anderson.. 
W.Anderson 


Annual 
salary. 


W.  T.  Andrews* 


A.  E.  Angell 

Sam'l  J.  Armstrong. 

Geo.  M.  Arnold 

T.  G.  Ash 

Osborn  Ashley 

Geo.  W.  Ashworth .. 


ifl.SOO 
1,400 


1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,44K) 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 


1,300 
1,200 
1,200 
1,200 
1.200 
1,20() 
1,200 
1.200 
1,200 
1,200 
1,200 

n,ooo 

1,200 


1,200 
1,200 
1,200 
1.200 
1,200 
1.200 


Period  of  service. 


Prom- 


Dec.  1,  1890 
Mar.  3, 1891. 


1,1890 


Dec. 
....do 
...-do 
.-..do 
..--do 
-.-.do 
....do 
..--do 
....do 
....do 
...-do 
....do 
....do 
-...do 
....do 
....do 
....do 
...-do 
-..-do 
.-.do 
..--do 
.--do 
-..-do 
-.--do 
.-..do 
....do 
..-.do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
.-..do 
--..do 
...-do 
....do 
---do 
.-.do 
...do 
...do 
....do 


Dec.  1,  1890 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

.--.do 

-.-do 

...do 


To— 


Mar.  2,1891 
Nov.  30, 1801 


...do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do-... 
..-.do.... 
-..-do.... 
-..-do-... 
....do.... 
-...do.... 
....do.... 
....do  ... 
....do.... 
..--do.... 
—  .do-... 
...do.... 
..  .do.... 

...do.... 
-...do.... 
.-.do.... 
....do.... 
..-.do.... 
....do.... 

...do.... 

— do 

.—do.... 

..--do.... 

.—do... 

....do... 

.--do.... 

-...do.... 

-...do.... 

...-do.... 

do.--. 

--.do..-. 

.-..do.... 

....do... 

.-.do.-.. 

--.do-... 

.-..do--.. 

....do.. 

ao 

....do.-.. 
....do...: 
-...do.... 


—  .do 

June  12, 1891 


Dec.  1,1890 
— do 

...do 

--..do 

....do 

-...do... 


Nov.  30, 1891 

..--do 

....do 

do 

do 

-...do 

....do 

.-..do 

do. 

do 

--.do 


June  11,1891 
Nov.  30,1891 


...do. 

...do. 

...do 

...do 

...do 

...do 


Amount 
received. 


$304.47 
1,044.88 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
M 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


,349.35 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
.400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
.400.00 
,400.00 
.400.00 
,400.00 
,400.00 
,400.00 
.400.00 
,400.00 
.400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,376.29 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,398.03 
.390.15 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,400.00 
,387.85 
,400.00 


Residence  ▼!!« 
appointed. 


1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1.200.00 
1,200.00 


532.02 
561.54 


1,093.56 
1,200.00 
1,200.00 
1  200.00 
1,200.00 
1,200.00 
1,200.00 


^Kentucky. 

Ullnois. 
New  York. 
Texas. 
New  Jersey. 
Pennsylvania. 

Do. 
New  York. 
Maryland. 
Michigan. 
Ohio. 

Do. 
New  York. 
Pennsvlvania. 
New  York. 
Illinois. 
Vermont. 
Dist.  ofColumt 
Vermont. 
Massachusetts. 
New  York. 
Pennsylvania. 
Arizona. 
Navy. 

West  Virginia 
New  Jersey. 
Dist.  of  Columb 
Ohio. 
Michigan. 
Maryland. 
Dist.  of  Colomb 
Ohio. 
Michigan. 
New  Jersey. 
CaUfomia. 
Michigan. 
Maryland. 
Florida. 
New  Jersey. 
Texas. 
Kentucky. 
Dist.  of  Colmnb 
New  York. 

Do. 
Minnesota. 
Dist.  of  Columb 
Pennsylvania 


New  Hampshin 

Vermont. 

New  Jersey. 

South  Carolina 

Connecticut 

Pennsylvania 

Texas. 

Iowa. 

Ohio. 


i. 


Mississippi 
New  York. 


Arkansas. 

Virginia. 
Pennsylvania. 

Virginia. 
Kentucky. 
Illinois. 
Rhode  Island. 


1  Class  1. 

« Promoted.     . 

>  Absent  6  days  U  hours  without  pur. 

4  Abtent  i  dagr  wfuu>iit  paj. 


*  Absent  2J  days  without  pay. 

*  Absent  3  days  1  hour  without  p«j. 
V  Ciast  11,000, 


/^ 


If 


EMPLOYl^S   OF   THE   WAR   DEPABTMENT.  7 

mt  showing  names^  compensaiiony  etc.,  o}  derka,  messengers^  etc.— Continued. 


Names. 


^88  1— Continued. 


r.  Asflon... 

[.  Atwood  . 

:.  Austin... 

L.  Austin. 


I.  B.Avery*. 


by£.  Bain 

I.  Balrd 

).  Baker* 

a  Baker 

lan  Ballard 

.  Baner 

V^.  Barksdale^ . . 
Irant  Barnwell. 

Barrlck 

'.Barter* 

«.  Barton 

J.  Bayles 

.  Beach 

Bell,  jr 

.  Bentley 

c'rC.  Black 

IC.  Blake 

.Bliss 

IBoefiper 


ok  G.  Bolles* 


i.Bomsteen..  . 

k>rbeck 

t.Bradln 

iter  R.  Bradley 
8.  Broderick... 

.Brooks 

LP.  Brown 

L  Brown 

Brown 

\BTown 

k  Bumham  ... 

.Burrhus 

8.  B.  Buxton... 
IN.  Calhoun  r.. 
8.  J.  Calloway  . 
a.G.CalverIi... 
"edCammack.. 

.Campbell 

r.Canlfeld 

.H.Cardozo... 

.Carroll 

\  Carter 

;.Cary 

.Casey 

les  Caulfleld... 

.W.Chase 

L  Church 

S.J.Clark 

.Clarke 

I.  F.Cobb 

rdB.Coe 

r.  Collins 


.Combs*. 


'arren  Conard. 

.B.Con|rer 

ICook 


Annual 
salary. 


tl.tOO 
1,200 
1,«» 
1,800 

11,000 
1,200 


,200 
.800 
,200 
,200 
,200 
,800 

,2on 

,200 
,200 
,200 
,200 
.200 
,200 
,800 
,200 
.800 

.2QP 
,2db 
,200 


11,000 
1,200 


1, 

1. 

1 

1 

1, 

1, 

1 

1 

1 

1 

1 

1 

1 

1 

1, 

1, 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

I 

1 

1 

1, 

n 
1 


200 

200 
200 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
800 
200 
200 
200 
200 
200 
200 
200 
200 
200 

000 
200 


1,200 
1,200 
1,200 


Period  of  service. 


8tl,000. 

moted. 

Bnt  16  days  without  paj. 

■at  I  day  without  pa^ . 


From— 


Dec.  1, 1890 

....do 

...-do 

....do 


...do....:.. 
Mar.  9. 1891 


Dec.    1, 1890 
....do. 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

....do 

...do 

...do 


....do 

Mar.  9, 1891 


Dec.    1,1800 

....do 

....do 

....do 

...do 

...do 

do 

...do 

....do 

...do 

...do 

....do 

....do 

...do 

...do 

...do 

....do 

■r-^o 

....do 

...do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

.-..do 

....do 

....do 


...do 

Jan.  1, 1891 


Dec.    1,1890 

do...i... 

do 


To— 


Nov.  ao,  1891 

....do 

...-do 

....do 


Mar.  8,1891 
Nov.  30, 1891 


...do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do 
...do 
..-do 
...do 
...do 
...do 
....do. 
...do. 
...do 
...do 
...do. 
...do. 
...do 


Mar.  8,1891 
Nov.  30, 1891 


.do 

.do. 

.do 

.do 

.do 

do 

do 

do 

.do, 

do 

do 

do 

do 

.do 

do 

do 

.do 

do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 


Dec.  81,1890 
Nov.  90, 1891 


do 

do 

.do 


Amount 
received. 


81,200.00 
1,200.00 
1,200.00 
1,200.00 


270.30 
876,97 


Residence  when 
appointed. 


1,145.87 
1,200.00 
1,200.00 
1,147.84 
1,200.00 
1,200.00 
1,200.00 
1,198.40 
1,400.00 
1,400.00 
1,170.68 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1.200.00 
1.200.00 
1.200.00 
1,200.00 
1.200.00 


270. 32 
872.34 


,142.66 
,200.00 
,200.00 
,200.00 
,200.00 
,200.00 
.200.00 
.200.00 
,200.00 
.200.00 
,200.00 
.200.00 
,200.00 
,200.00 
.177. 19 
,200.00 
,200.00 
,200.00 
,2»)0.00 
.200.00 
,200.00 
.200.00 
,200.00 
,200.00 
,200.00 
,200.00 
,200.00 
,200.00 
,200.00 
,200.00 
,2(J0.00 
,200.00 
,200.00 


84.20 
1,096.90 


1,183.10 
1,200.00 
1,200.00 
1,200.00 


Pennsylvania. 
Illinois. 
Pennsylvania. 
Arkansas. 


^Rhode  Island. 

Texas 

West  Virginia. 

California. 

New  Jersey. 

New  York. 

Illinois. 

Texas. 

Pennsylvania. 

West  Virginia. 

Indiana. 

Kentucky. 

New  Jersey. 

Micbigan. 

Georgia. 

Wisconsin. 

Indiana. 

New  Jersey. 

Illinois. 

Texas. 


Wisconsin. 

Do. 
New  Yortc 

Do. 

Do. 
Dist.  of  Columbia. 
Virginia. 
Missouri. 
DlHt.  of  Columbia. 

Do. 
Maine. 
Ohio. 
Iowa. 
New  York, 
Tennessee. 

Do. 
Maryland. 
Dlst.  of  Columbia. 
Dakota. 
Iowa.  * 

South  Carolina. 
Maryland. 
Georgia. 
Alabama, 
lionlslana. 
New  York. 
Florida. 
Iowa. 

New  Jersey. 
Alabama. 
Ma8.sachusett8. 
South  Carolina. 
New  York. 


Georgia. 

Pennsylvania. 

Michigan. 

Arkansas. 


•  Resigned  Oct.  81, 1891.    Appointed  Nov.  10, 1891 

•  Promoted;  absent  1  day  without  pay. 
'  Absent  7  days  without  pay. 


8 


EMPLOYES  OF  THE  WAR  DEPARTMENT. 


SUUemerUshowiiiy  iiamea,  compenaaUonf  etc^  of  derkSi  messengers^  etc. — Continued. 


No. 


235 

837 
288 
239 

240 


241 
242 
243 
244 
246 
246 
247 
248 
849 
280 
251 
252 


254 
856 

856 
857 


200 
861 
262 
263 
864 
865 
866 
297 


269 


870 
871 
872 
873 
874 
875 

876 


877 
878 
879 
880 
881 
888 
883 
884 


287 


h: 


Names. 


Class  1— Continued. 


H.  E.  Copenhaver. 
E.  P.  Corvaizleri.. 

Reuben  Cox 

David  Cranmer 

R.  A.  Crenshaw 


George  R.  Currier*. 


Samuel  Curtis 

J.  Madison  Cutts 

F.  E  David* 

Falconer  Davidson. 

Ben  G.  Davis 

W.C.  Davis* 

Wm.  M.  Deck 

Geo.  C.  Deno 

Luke  Devlin 

Arthur  L.  Dietrich.. 

James  Dodge 

Wm.  Donaldson 


R.  J.  Donnelly*. 


Geo.  E.  Doughty... 

A.  S.  Douglas 

J.  E.  Douglas 

J.  F.  Douglas 

Jno.  B.  Dowd 

Orvllle  Drown 

Wilbur  F.  Drown, 

Wm.  L.  Drury 

Stephen  Dimcan . . 

Thomas  Dunn 

John  F.  Dunton... 

Nat.V.  Easley 

Paul  Eaton 

Chas.  L.  Ebaugh... 


R.  C.  Edmondson*. 


B.  F.  Edwards* 


W.  W.  Edwards. 
H.  EUerbrook... 

B.M.Elliott 

•A.  M.  Evans 

B.F.Evans 

Thomas  Evers... 


J.T.Exnicios*. 


J.R.  Pagan 

D.W.Farlin 

Homer  Fellows-.. 

H.  A.  Fellows 

Charles  S.  Fettls.. 
A.  H.  Fiegenbaum . 

Butler  Jntch 

S.  A.  Fitch 

Howard  W.  Fltz... 
C.  A.  Fleetwood . . .. 

E.S.Fletcher 

Henry  Floyd 

Sam'l  W.  Forrest. 
Joseph  Fought. . . . 


Annual 
salary. 


61,800 
1,800 
1,800 
1,800 
1,800 

*  1,000 
1,200 


Period  of  service. 


From— 


1, 
1, 
1, 
1, 
1, 
1, 
1, 
1, 
1. 
1, 
1, 
1, 


800 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


*  1,000 
1,200 


1, 
1. 
1. 
1, 
1, 
1. 
1, 
1. 
1, 
1. 
1, 
1, 
1, 
1, 


200 
200 
200 
200 
200 
200 
200 
200 
200 
800 
200 
200 
200 
200 


1  Absent  3  days  without 
a  Class  11,000. 
•Promoted. 


*  1,000 
1,800 


si,000 
1,200 


1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

*1,000 
1,200 


1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,800 


pay. 


Dec.   1,1890 

....do 

-...do 

— do 

....do 


...do 

Sept.  4,  1891 


Dec.    1,1890 
....do 


....do... 

do... 

....do... 
....do.., 
....do... 

do... 

....do... 
-...do... 
....do... 
....do... 


....do 

Mar.  83,  1891 


Dec.   1,1890 
do 


....do. 

,...do. 

....do. 

....do. 

....do. 

....do. 

....do 

....do. 

....do. 

....do 

....do 

....do 


....do 

Mar.  9,  1891 


Dec.    1,1890 
Mar.  11,  1891 


Dec.    1.1890 
....do....... 


...do 
...do 
...do 
...do 


...do 

Oct.    1,1891 


...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
.-..do 
...do 
...do 
—do 
...do 


1.1890 


To— 


Amount 
received. 


Nov.  80, 1891 

....do 

....do 

....do 

....do 


81,800.00 
1,190.20 
1,800.00 
1,800.00 
1,800.00 


Sept.  3,1891 
Nov.  30, 1891 


...do. 

...do. 

...do- 

...do. 

...do 

...do. 

...do 

...do. 

...do. 

...do. 

...do. 

...do. 


Mar.  22, 1891 
Nov.  30, 1891 


...do. 

...do 

...do 

...do. 

...do 

...do 

....do. 

...do. 

....do 

....do 

...do 

...do 

...do. 

....do 


Mar.  8,1891 
Nov.  30, 1891 


Mar.  10, 1891 
Nov.  80, 1891 


..do 
..do 
..do 
..do 
..do 
..do 


Sept.30, 1891 
Nov.  30, 1891 


....do 

....do. 

....do. 

....do 

....do 

....do 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


760.75 
886.94 


1,047.09 
1,800.00 
1,800.00 
1,196.60 
1,800.00 
1.200.00 
1,193.47 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


309.21 
828.90 


1,138.11 
1,200.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,200.00 
1,200.00 
1,900.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


270.38 
875.57 


1,145.89 


275.88 
868.90 


1,144.78 
1,200.00 
1,200.00 
1,900.00 
1,200.00 
1,200.00 
1.290.00 


834.20 
196.90 


1,033.10 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


Resideneevlieiv 
appolntel 


Virginia. 
New  York. 
Ohia 
Ne^York. 
Tennessee. 


Maine. 

New  York. 
Dist.  of  Columbti 
Illinois. 
North  Carolini. 
Nebraska. 
Kentucky. 
West  Virginia 
Dist.  of  ColomMa- 

Do. 
Kentuckv. 
Biaryland. 
Pennsylvania. 


►Missouri. 

Indiana. 

Vermont. 

Washington. 

Califo^a. 

Indiana. 

Vermont. 

Liouisiana. 

California. 

Do. 
Dist.  of  ColumUa 
Massachusetts. 
Tennessee. 
Maine. 
Missouri. 


Texas. 


Missouri 

Arkansas. 
Maryland. 
Indiana. 
Pennsylvania. 
Dist.  of  ColumbU- 
New  York. 


►Ifouisiana. 

Kansas. 

New  York. 

Missouri. 

Alabama. 

Lfouisiana. 

Iowa. 

New  York. 

Kentucky. 

Rhode  Island. 

Maryland. 

Pennsylvania 

Texas. 

Indiana. 

Pennsylvania 


1,200.00 

«  Absent  1  day  without  pBj. 
*  Atascat  8  days  without  pay. 
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Statement  showing  names,  compet\satioH,  etc.,  of  derks,  mesaengers,  etc.— Continued. 


No. 


Names. 


Class  1— Continued. 


»1     P.A.Powelr». 

S92  i  B.  T.  Franklin . 

A.H.  Frear 

Alfred  French. 


£07 


800 

801 


808 
804 
806 
800 
807 
806 


310 
811 
812 
313 
314 
315 
310 

817 


818 
819 
820 
831 


824 


327 


380 
881 


888 

884 


296    Fred.  E.  Fu  ler* 


886 
887* 


340 
841 
848 
848 
844 
845 


847 


Creed  M.  Fulton 
W.  Oadsby 


P.  J.  Galllgan« 


Octavle  OarescM 

H.H.  Oerdes 

Alonso  F.  Qetty.. 
Thomas  P.  Glbbs 

P.  P.  Gibson 

Chas.J.  Glers 

G.E.Giles 

Wm.  W.  Giles 

R.H.Gmiam 

A.N.Glrault 

J.  J.Goode 

Wm.  R  Goodman 
Jacob  Gotthilf.... 

E.  J.Gray 

William  Griffin... 

T.J.  Griffith 

Chas.  Gulager 

Arthur  A.  Hall*... 


JohnW.  HaU«. 


WUllamHaller 

ThoB.  Halstead 

James  R.  Hamilton 

S.  P.  Hamilton 

I.  N.  Hanmier 

Chas.  Hammond ... 

S.  C.  Hanson 

Homer  B.  Harlan .. 


C.  A.  Harper^. 


K.N.  Harper 

Walton  Harrison 

James  P.  Hart 

A.  Hartensteln . . . 

R.E.  Harvey 

Isaac  Hawilng 

W.  T.  Hearst 

Wm.  Hebrew 

John  P.  Henry... 
J.  T.  Hensley 


Wm.  W.  Hlbbard  .. 
James  H.  Hilton  ... 
Samuel  N.  Hilton .. 

Paul  B.  Hlna^n 

Thos.  D.  Hitchcock. 

E.  Holtzman 

Theodore  Horn 

Alfred  Hoss 

Helon  H.  House .... 
Jas.  H,  Howard T ... 
M.  Hoyberger 


Annual 
salary. 


•1 
1 
1 
1 


1 


1 
1 

«1 
1 


1 
1 
1, 
1, 
1 
1 
1, 
t 
1 
1 
1 
1 
1 
1 
1, 
1, 
1, 
1, 

»1 
1 


1 
1 
1 
1 
1 
I 
1 
1 

•1 
1 


200 
200 
800 
800 


Period  of  serrice. 


frooi — 


Dec.  1,18B0 

....do 

...do 

...do 


000  Dec.  27, 1800 
200  iQct.  1,1891 


200 
200 


To— 


Dec.  1,1800 
....do 


000  I. ...do 

200. 'July  6,1891 

I 

200 ; 

200  ! 

200  i 

200  ! 

200  I 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 


Dec.  1,18B0 

....do 

...do 

...do 

...do 

....do 

....do 

do 

....do 

....do 

...do 

...do 

...do 

...do 

do 

...do 

...do 

...do 


000  ...do 

200  Mar.  0, 1891 


200 
200 
200 
200 
200 
200 
200 
200 

000 
200 


Dec.  1,1890 
...do 


.do 
.do 
do 
.do 
.do 
.do 


...do 

Mar.  0, 1891 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


...do 
....do 
...do 
....do 
...do 
..-.do 
....do 
.-.do 
....do 


1,1890 


Nov.  80, 1891 

....do 

....do 

....do 


81,195.18 
1,200.00 
1,200.00 
1,200.00 


Sept.  80, 1891 
Nor.  80,1891 


do 
.do 


July  5  1801 
Nov.  80, 1891 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


Mar.  8,1891 
Nov.  80, 1891 


..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 


Amount 
received. 


Mar.  8,1891 
Nov.  30, 1891 


do 
do 
do 
do 
do 
.do 
.do 
do 
.do 
.do 


768.69 
198.90 


962.49 
1,200.00 
1,?00.00 


Residence  when 
appointed. 


607.79 
482.56 


1,080.37 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1.200.00 
1.200.00 
1.200.00 
1,200.00 
1,190.20 


New  York. 
Kentucky. 
Wisconsin. 
Ohio. 


Pennsylvania. 

Tepanessee. 

Dist.  of  Colimibia. 


Iowa. 


270.32 
875.57 


Dec. 

....do 

...do 

...do 

...do 

....do 

...do 

...do 

...do 

....do 

....do 


1,1890  -Nov. 80, 1891 
...do 


«. 


do 
do 
do 
do 
do 
do 
do 
do 
do 


1,145.89 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 


270.32 
876.67 


1,145.80 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1, 200. 00 
1,200.00 
1,200.00 


1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,107.09 
1.200.00 


Missouri. 

Dist.  of  Columbia. 

Maryland. 

Massachusetts. 

Kentucky. 
J  Alabama. 
I  Wiwonsin. 
j  Pennsylvania. 
J  Virginia. 
I  New  Jersey. 

Illinois. 

Maryland. 

Dist.  of  Columbia. 

Ohio. 

New  York. 

Arkansas. 

Pennsylvania. 

Michigan. 


reorgia. 

New  York. 
Pennsylvania. 
Texas. 
New  Jersey. 
Tennessee 
New  York 

Do. 
Michigan. 


>  Wisconsin. 

Pennsylvania. 
I  MlH.si88lppi. 
;  Pennnylvanla. 
i  Dist.  of  Columbia. 
!  Ohio, 
i  Virginia. 
'  Kansas. 

Pennsylvania. 
]  New  York. 

Ohio. 

I  New  York. 

!  Dist.  of  Columbia. 

'  Arkansas. 

'  Kentucky. 

I  Iowa 

:  Dist.  of  Columbia. 

Texas. 

Tennessee. 

Ohio. 

Maryland. 

Virginia. 


>  Absent  U  days  without  pay. 


Dt  U  di 
'Class  81,000. 
•  Appointed  Dec  87, 1890,  promoted. 
^Promotsd. 


*  Absent  8  days  without  pay. 

*  See  Casualties. 

*  Absent  28i  days  without  pay. 


\ 
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Statement  showing  names,  compensation^  etc^  of  clerks,  messengers,  etc. — Ck)ntinued 


No. 


840 
360 
851 

8S2 


358 
854 
856 
866 

857 
858 
360 
860 
861 
862 
868 

865 

867 
866 
860 
870 
371 
872 
873 
874 
375 
876 
877 
878 
870 
380 
381 
382 
383 

385 
886 


887 
388 
380 
300 

801 


802 


803 
304 
805 
806 

807 


808 
800 
400 
401 


Names. 


Class  1— Ckmtinued. 


Augustus  Hubbell. 

H.  R.  Huflrhes 

Wm.  T.Hughes... 

O.  M.  Hundley*.. .. 


Edward  H.  Hunter... 
Ernest  R.  Hunting... 

W.  H.  Hyatt 

Thomas  J.  Irwin 

Jacob  Jacobson 

M.  M.  Jarvls* 

Wm.  Jenkins 

D.  L.  E.Jennings 

Charles  A.  Johnson  .. 
Lucretla  E.  Johnson. 

C.  C.  Jones 

Chas.  W  Jones* 

F.  C.  Jones» 

J.  Boyd  Jones 

James  G.  Jones 

James  W.Jones 

R.  C.  Jones 

Thos.  H.  Jone8« 

D.  C.  Jordan 

Jos.  Jouy 

R.  A.  Kants 

Chas.  Katzensteln 

Jas.  V.  Kearny 

J.  Claude  Keli)er 

Arthur  Kelly 

Denis  M.  Kennedy 

P.  M.  Kennerly^ 

A.  D.  Kerr 

S.  R.  Kiner 

Wm.  A.  Klnnan 

Geo.  H.  Knapp , 

H.  D.  Knapp 

F'd'k  Knoop 


Eugene  Leger* 


John  M.  Leonard*. 


T.  H.  Lewis 

Henry  Llddell" .. 

J.  F.  Linden 

John  H.  Llndley. 


Harry  Lli>8comb* 


F.  B.Loftus* 

James  A.  Long 

Alfred  J.  Lopez**. 
Clifton  Lowe 


Annual 
salary. 


Period  of  serylce. 


Wellington  Kugler* 


J.  L.  Lake,  jr 

George  Lawrence 

Emma  Leckle 

W.  W.  Lecture.. - 


•1,200 
1,800 
1,800 

11,000 
1.200 


1,800 
1,200 
1,200 
1,800 
1,200 
1,200 
1.200 
1.200 
1,200 
1,200 
1,200 
1,2U0 
1.200 
1,200 
1.200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
1.200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.2U0 
1,200 
1.200 
1,200 

11,000 
1,200 


1,200 
1,200 
1,200 
1,200 

;ii,ooo 

!  1,200 


11,000 
1,000 


1,200 
1,200 
1,200 
1,200 

11,000 
1,200 


1,200 
l,p) 
1,200 
1.200 


From— 


Dec.  1.  180O 

....do 

....do 


To— 


Nov.  80, 1801 

....do 

....do 


do Dec,  17,1890 

Dec.  18, 1880   Nov.  80, 1801 


Amount 
received 


Dec  1,1890 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do.: 

....do 

....do , 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Dec.  1,1800 
Nov.  1,1801 


Dec.    1,1890 

....do 

....do 

do 


Dec. 
Oct, 


1,1800 
1,1891 


Dec.   1,1800 
April  7, 1801 


Dec.   1,1890 

....do 

....do 

....do 


....do 

Apr.   1,1891 


Dec.    1,1800 

....do 

....do..:.... 
....do 


$1,200.00 

1,200.00 

1,200.00 

46.20 

1,144.55 


...-do. 

....do. 

....do. 

....do. 

....do 

....do 

....do. 

....do. 

....do. 

....do. 

....do. 

....do. 

....do. 

....do 

...do 

....do, 

....do 

....do 

..-.do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...-do 

....do 

....do 

....do 


Oct.  81,1801 
Nov.  80, 1891 


do... 
do., 
.do... 
.do.. 


Sept.  80,1801 
Nov.  80, 1891 


Anril  6, 1891 
Nov.  80, 1801 


..do 
do. 
do- 
do. 


Mar.  31, 1891 
Nov.  80, 1891 


do... 
.do... 
.do... 
.do... 


1, 
1. 
1. 
1, 
1. 
1, 
1. 
1. 
1, 
1. 
1. 
1, 
1. 
1, 
1. 
1, 
1, 
1, 
1. 
1, 
1, 
1. 
1, 
1, 
1, 
1, 
1, 
1, 
1. 
1, 
1. 
1, 
1. 
1, 


190.75 
200.00 
200.00 
200.00 
200-00 
200.00 
187.60 
200.00 
200.00 
200.00 
200.00 
200.00 
190.20 
195.80 
200.00 
200.00 
200.00 
200.00 
187.01 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
177.70 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 


918.40 
07.80 


1,016.20 
1,200.00 
1,200.00 
1,200.00 
1.200.00 


834.20 
198.90 


1033.10 


350.68 
779.12 


1,120.80 
1,200.00 
1. 096.00 
1,200.00 
1,200.00 


334.20 
798.00 


1,133.10 
1,196.7? 
1,200.00 
1.198.40 
1.200.00 


Residence  wbeQ 
appointed. 


Vermofnk 

Pennsylvania. 

Ohio, 

^Alabama. 

North  Carolina 

New  York. 

Arkansas. 

Dist.  of  ColomU 

Ohio. 

Michigan. 

Tennessee. 

Do. 
Missouri. 
Maryland. 
Alabama. 
Mlcliigan. 
MissourL 
Wisconsin. 
New  Hampshlra 
Alabama. 
Dist.  of  ColumM 
Florida. 
BiissourL 
lUinols. 
Pennsylvania 
Michigan. 
lUinofe. 
Pennsylvania 
New  Jersey. 
Texas. 

Do. 
Maryland. 
Illinois. 
Michigan. 
New  York. 
Michigan. 
Dist.  of  Colombt 


New  Jersey. 

Mississippi. 
Ohio. 

Dist.  of  Columbi 
Do. 


Mississippi 


Pennsylvania 

Nevada. 

California. 

Pennsylvania 

Illinois. 


^Tennessee. 

New  York. 
Illinois. 
Louisiana. 
Iowa. 


1  Class  11,000. 
«  Promoted. 

*  Absent  13  days  without  pay. 
«  Absent  3  days  without  pay. 

•  Absent  1  day  and  1  hour  without  pay. 


•  Absent  4  days  without  pay. 
'  Absent  7  days  without  pay. 

•  Absent  31  days  without  pay. 

•  Absent  1  day  without  pay. 
1*  Absent  i  day  without  pay. 


'     ) 


_y 


EMPLOYES  OF  THE  WAK  DEPARTMENT. 


11 


'icUement  ahovoing  nameSy  oompensationf  etc.,  of  cHerka^  messefngera^  etc.— Contiiiued. 


ro. 


Names. 


Annual 
salary. 


Period  of  service. 


From— 


To— 


Amount 
received. 


Residence  when 
appointed. 


» 
13 
M 
» 
16 
37 
W 
90 
10 
11 
12 
13 

M 


15 


16 

17 

18 

19* 

20 

21 

22 

23 


24 
26 
26 
27 
28 
29 
30 
81 
32 
S3 
34 
36 
36 
37 
38 
30 
40 
41 
42 
43 
44 
<45 
46 
47 
48 
40 

•60 


61 


163 
i54 
166 
166 


CLASS  1— Continued. 


Philander  Lucas 

Wm.  LiUdgate 

Amos  Luke 

W.  McM.  Luttrell... 

Jeptha  L.  Lrtton 

Qeo.  H.  McCarthy... 

Jno.  McCarthy 

John  H.  McCormick. 

D.  P.  McComack 

Patrick  McEneany . . 
JayH.McFall....... 

J.  M.  £.  McKee 


C.  E.  McLaughlin*. 


Q.  N.  McLouRhlin*. 


E.  H.  McMichael.. 
Sam'l  McMonigle.. 
Mahlon  McMurphy . 


JohnAMagee.. 
Jas.  F.  Maguire 
Denis  Maher 


Geo.  W.  Mankey*. 


Michl  Manning 

Ozias  J.  Markle 

E.  W.  MarshaU 

J.  D.  Marx 

Edward  P.  Masi 

HughBfasteraon 

O.  M.  Mather 

John  C.  Maxwell 

Chris  Mead 

£.  N.  Meekins 

Wm.  Mehn.., , 

W.  H.  Mellach ... 

Silas  Merchant 

NorrisH.  Merrill 

P.  Brooks  Merritt 

A.  Meyer.. 

BenJ.  P.  Miller 

Charles  R.  Miller 

J.  A.  MlUer 

Fred'k  M.  P  Montague* 

L.  M.  Mooers 

C.  J.  Moore 

E.  W.  Moore 

S.  A.  Moreland 

Laurence  Morisey 

L.  D.  Mowry.  jr 


61.800 
1,200 
1,800 
1,800 
1,800 
1,800 
1,800 
1,200 
1,200 
1,800 
1,800 
1,800 

11,000 
1,800 


11,000 
1,800 


1,200 
1,800 
1,800 


H.T.B.  Moy« 


W.  H.  Moyer* 


S.  A.  Muhleman 

M.T.Miilledy 

Daniel  C.  Murphy*  .. 

F.H.M.  Murray 

J.  Qeorge  Nay  lor,  Jr. 


1,200 
1,800 
1,800 

11,000 
1,800 


1,800 

1,800 

1.800 

1,200 

1.200 

1.200. 

1,200 

1,200 

1.200 

1.200 

1,200 

1.200 

1,200 

1,200 

1.200 

1,200 

1,200 

1.200 

1,200 

1.200 

1,200 

1,200 

1,200 

1,200 

1,200 

1,800 

i],000 
1,200 


1,000 
1,200 


1,800 
1,200 
1,200 
1,200 
1,200 


Dec. 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

....do 

....do 

....do 


1,1890 


Nor.  80, 1801 
.-..do 


.do. 

.do. 

.do. 

.do. 

.do. 

.do 

.do. 

.do 

.do 

.do 


11,800.00 
1.200.00 
1,800.00 
1,800.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


....do 

July  3,1891 


Dec.   1,1800 
Oct.  16, 1891 


Dec.    1,1890 

...do 

....do 


Dec.    1,1890 

....do 

...do 


.-.do 

May  6,1891 


...do 
...do 
...do 
...do 
...do 
....do 
....do 
....do 
....do 
....do 
....do 
..-.do 
....do 
do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 
..-.do 
...-do 
....do 


1,1890 


July  2,1891 
Not.  30, 1891 


Oct.  15,1891 
Not.  80, 1891 


...do. 
...do. 
...do. 


Nov.  30, 1891 

...-do 

....do 


Dec.    6, 1800 
June  6,1891 


Dec 
Mar. 


1,1890 
9,1891 


Dec.    1, 1890 

....do 

....do 

....do 

....do 


May  6,1891 
Nov.  30. 1891 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


689.68 
492.37 


1,082.00 


874.96 
149.47 


1,024.43 
1.200.00 
1,200.00 
1,800.00 


1,200.00 
1,200.00 
1.200.00 


430.84 
683.61 


June  6,1891 
Nov.  30, 1891 


Mar.  8,1891 
Nov.  30, 1891 


..do 
-do 
..do 
.do 
.do. 


1,113.86 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,800.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1, 200. 00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,108.40 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 


Kansas. 

New  York 

Ohio. 

Tennessee. 

Ohio. 

Massachusetts. 

Dist.  Columbia. 

Illinois. 

Wisconsin. 

Kansas. 

Wisconsin. 

Pennsylvania. 


>GeorglA. 


501.90 
681.32 


1,063.31 


270.32 
8/0.  W 


1, 145. 80 
1,200.00 
1.200.00 
1,154.36 
1.200.00 
1,200.00 


^Tennessee. 


Mississippi. 
Dist.  Columbia. 
Kentucky. 

Pennsylvania. 

Do 
Dist.  Columbia. 


►Nebraska. 

New  York. 
Iowa. 

Pennsylvania. 
Maryland. 
Wyoming. 
Dist.  Columbia. 
Kentucky. 
New  York. 
Massachusetts. 
North  Carolina. 
Louisiana. 
New  Jersey. 

Do. 
Kansas. 
Massachusetts. 
Dist.  of  Columbia. 
New  York. 
Ohio. 

New  York. 
Virginia. 
Iowa. 
New  York. 
Pennsylvania. 
Texas. 

Dist.  of  Columbia. 
South  Carolina. 


lUinoiA. 


Pennsylvania. 

West  Virginia. 

Louisiana. 

California. 

Ohio. 

Dist.  of  Columbia 


1  aass  81,000. 

>  Aiypointed  December  6, 1890.  Promoted. 

■  See  Casualties. 


*  Absent  i  day  without  p^. 

*  Absent  14  days  without  pay. 


% 


12 


EMPLOYES  OP  THE  WAR  DEPARTMENT. 


Statement  showing  names,  compensaiion,  etc,,  of  c2er2»,  mesaengerSf  etc, — Continued. 


t 

if 


I 


k 


i , 


I 


No. 


4S7 

4se 

460 
4«) 
461 
402 
4«3 
4«4 
466 
466 
467 
468 
469 
470 
471 
472 
473 
474 

f 

478 
479 
480 
481 


488 


488 
484 
486 
486 
487 
488 
480 

490 


491' 

492 

493 

494 

496 

496 

497 

496 

499 

600 

601 

602 


603 
604 
6U6 

506 


607 
608 
609 

610 


611 


Names. 


Class  l— Continued. 

Prank  D.  Neale 

S.W.  Needham 

Burrows  Nelson 

James  Nelson 

John  B.  Nesbitt 

Nathanl  Nesbitt 

J.  D.  Nevlus , 

Thos.  C.Newton 

Anna  O.  Neyhart 

James  E.  Nichol 

Edwin  A.  Neiss 

Chas.  C.  Noonnan 

John  H.  D.  Nordeman . . 

J.  It.  Norris 

H.  E.  Noteman 

B.  J.O'DrlscoU 

Patrick  O'Hagan 

Geo.  F.  O'Hair 

M.  T.  O'Leary 

Henry  Page 

C.  C.  Palmer 

W.  D.  Palmer 

Prank  E.  Park 

William  W.  Parker 

C.  A.  Perkins 


U.  G.  Peny*. 


W.  S.Perry 

Chas.  W.  Petersen 

J.  H.  Piles 

J.  W.  Piles 

Wm.  Piatt 

M.  G.  Porter 

L.  O.  Posey 


B.  A.  P'Pool« 


A.  L.  Pratt 

M.  Pursel 

WillH.  Ramsey... 

P.  Randolph 

Aug.  H.  Raymond. 

Jno.  L.  Rea 

H.  W.  Reed 

J.  G.  Reeves 

B.  W.  Relss 

W.  B.  Renner 


Chas.  A.  Rhetts^ 


J.  H.  Richardson*... 
Wm.  T.  Richardson. 
Wm.Ricketts 


J.  H.  Rindlaubs. 


Wm.  P.  Ripley 
A.  J.  Robbins  .. 
Geo.W.  Roby.. 


W.  P.  Roe« 


A.  C.  Bonne.. 

1  Class  91,000. 

*  Promoted. 

•  See  oasualtl6fc 


Annual 
salary. 


•1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

n,ooo 

1,800 


1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

11,000 
1,200 


1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

11,000 
1,200 


1,200 
1,200 
1,200 

11,000 
1,200 


1,300 
1,200 
1,200 

11,000 
1,200 


1,200 


Period  of  service* 


Prom- 


Dec    1,1890 

....do 

do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

...-do 

....do 

...do 

....do 

....do 

....do 

....do 

....do 

....do 


....do 

May    6,1891 


Dec.    1,1801 

do 

....do 

....do 

..-.do 

....do 

....do 


.--do 

May  6,1801 


Dec    1,1890 
do 


...do 

...do 

...do 

...do 

...do 

...do 

—do 

...do 


Dec  16, 1800 
Oct.    1, 1801 


Dec.    1,1800 

do 

— do 


...do 

Mar.  8,1801 


Dec.    1, 1800 

...do 

....do 


....do 

Apr.    1,1801 

Dec   1,1800 


To— 


Nov.  30, 1891 

.—.do 

— do 

....do 

....do 

....do 

.-..do 

...do 

...do 

...do 

...do 

...do 

...do 


.do. 

.do. 

.do. 

.do 

.do 

.do 

.do. 

.do. 

.do 

.do 

.do 

.do. 


May  6,1801 
Nov.  30, 1891 


.do. 
do. 
.do 
.do. 
.do. 
do 
.do. 


May   6,1891 
Nov.  30, 1801 


...do 

...do. 

...do 

...do. 

...do 

...do. 

...do. 

...do. 

do. 

...do. 


Sept.30, 1891 
Nov.  30, 1801 


.do., 
do., 
.do. 


Mar.  2,1801 
Nov.  30, 1801 


-...do 

....do 

...-do 


Mar.  31, 1801 
Nov.  30, 1801 


...do 


Amount 
received. 


$1,200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,300.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1.200.00 


430.34 
683.61 


1,113.86 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


430.34 
663.61 


1,118.86 


1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


793.48 
196.00 


008.38 
1,006.74 
1,200.00 
1.200.00 


263.60 
896.67 


1, 140. 17 
1,200.00 
1,200.00 
1,200.00 


334.20 
796.90 


1.183.10 
1,200.00 


Residence  wboi 
appointed. 


Wlaoonsin. 

Kentucky. 

West  Virginia. 

Montana. 

Dist.  of  Columbia 

Alabama. 

Texas. 

Georgia. 

Pennsylvania. 

Michigan 

Pennsylvania. 

New  York. 

Illinois. 

Maryland. 

Kansas. 

New  York. 

Dist.  of  ColmnUa 

Indiana. 

Massachusetts. 

Illinois. 

Kansas. 

New  York. 

Maryland. 
Disk  of  ColumbU. 


Pennsylvania. 

New  York. 
Dist.  of  Columbia 
Ohio. 
BCissouri 
Pennsylvania. 
At  large. 
South  Carolina. 


1 


Kentucky. 


California. 
Virginia. 
Ohio. 
Wisconsin. 

Do. 
Ohio. 

Wisconsin. 
Illinois. 
Dist.  of  Colombia 

Do. 


^Indiana. 

Ohio. 

Dist.  of  Columbii. 
Do. 


^Wisconsin. 

Louisiana. 

Texas. 

Maryland. 


New  York. 
DiBt.ofColmnbl^ 


*  Appointed  December  16, 1800;  promoted, 
f  Absent  31  days  without  pay. 


/i/ 


EMPLOYES  OF  THE   WAS  DEPABTMEITr. 
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taJUmtnZ  ihowing  nafMs,  compe/iMalion^  etc^  of  clerks,  mesaengers,  ete.— Continued. 


d. 


Names. 


An|ina.l 

salary. 


Period  of  service. 


From— 


To— 


Amount 
received. 


Besidence  when 
ajypointed. 


2 
8 
4 
5 
6 
7 
8 

L9 


» 

n 


23 
24 

25 
» 
87 
28 
29 
30 
31 

8S 


84 


36 
37 
38 

m 

40 
41 
42 
43 
44 
46 

46 


47 
48 
49 
i60 
61 

ee 

63 
64 
66 
66 

67 
66 
60 
60 
61 

m 

«8 


Class  l— Continued. 


D.W.Ronsavllle .. 
W.  T.  Rosenbaum . 

Oeo.M.Rowe 

J.Sabine 

E.D.Safford 

George  H.  Safford 
Madison  Salladei. 


W.  J.  Sandoz* 


D.  K.Sargent ... 
Charles  B.  Sayer 

Wm.  N.  Sayre".-, 


E.  G.ShuU*. 


Wm.W.  Slate 

Charles  G.  Smith 


Frank  B.  Smith* 


H.  A.  Smith 

H.  J.  Smith, 

J.T.Smith 

William  R.  Smith,  sr 
George  W.  Smoof ... 

Jas.jr  Smyth 

Chas.  L.  Snyder 

Francis  Soevyn 

fklgar  Spelden 

W.  T.  Spencer 


John  P.  Sprecher*. 


R.  Sjningsgnth 

A.  F.  Springsteen' .. 

N.  H  Stanton 

W.G.  Steward 

J.  A.  Stewart" 

Jos.  H.  Stewart 

Jas.  M.  Stewart 

Wm.  B.  Stokes 

Elizabeth  D.  Stone*. 

W.  H.  Stovall 

S.  L.  Straughan 

H.  R.  Street 

Isaac  Strohm 

B.  W.  Summy 

O.W.  Talburtt 

J.  L.  Taylor 

Osbom  T.  Taylor ... 


\ 


Arthur  Schats* 

Isaac  W.  Scherich 

John  H.  Selflert 

H.  W.  SeUh 

Robt.R.  Selden 

CD.Shadbolt 

H.  M. Shannon* 

John  Shea 

Charles  W.  Shewalter .. 


{ 


\ 


11,900 
1,900 
1,900 
1,900 
1,900 
1.900 
1,900 

U,000 
1.900 


1,900 
1,900 

>1,000 
1,900 


1,200 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 
1,900 

n,ooo 

1,900 


1,900 
1,900 

U,000 
1,900 


1,900 
1,900 
1,900 
1,900 
1,900 
1,200 
1,900 
1,200 
1,200 
1,900 

11,000 
1,900 


1,900 
1.900 
1.200 
1,200 
1.200 
1,200 
1,200 
1,900 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 


Dee.   1,1800 

-..do 

....do 

....do 

....do 

....do 

....do 


....do 

Jan.  1,1801 


Dec.   1,1800 
do 

....do 

Apr.   1,1801 


Dec    1,1800 

...-do 

..-.dp 

....do 

....do 

....do 

....do 

..-.do 

do 

....do 

Apr.  94,1801 


Dec    1»1800 
....do 


...-do 

Oct.    1,1801 


Dec.   1,1800 

.-..do 

....do 

....do 

....do 

....do 

.-..do 

....do 

do 

....do 


....do 

Apr.  24,1801 


....do 
....do 
....do 
....do 
....do 
....do 
....do 
July 

....do 
....do 
....do 

do 

....do 
....do 
....do 


Kov.90,1801 

do 

....do 

-...do 

....do 

....do , 

....do 


•1.900.00 
1,900.00 
1.900.00 
1,900.00 
1,900.00 
1,900.00 
1,900.00 


Dec  81,1800 
NoY.30,18ei 


....do 

...do 

Mar.  81, 1801 
Not.  80, 1801 


.do 
.do 
.do 
.do 


.do 
.do 
.do 


Apr.  28, 1801 
Not.  30, 1801 


do. 

-.-do 


Sept.  30, 1801 
Not.  30, 1801 


.do. 

.do. 

.do. 

.do 

.do. 

.do. 

.do. 

.do. 

.do 

.do 


Apr.  28, 1801 
Not.  30, 1801 


1,1800 

..-.do 
.-..do 

....do 
....do 

- .- ...f 

....do 
....do 

....do 

irisoV 

1,1800 

....do 
....do 
....do 
....do 

....do 

....do 

....do 

....do 

....do 

.—do 

81.89 
1.008.90 


1,180.42 
1,200.00 
1,200.00 


884.20 
708.90 


1,188.10 
1,023.08 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,196.17 
1,200.00 
1.200.00 


Maryland. 

Nebraska. 

Colorado. 

Massachusetts. 

New  York. 

Alabai^na. 

PennsylTanla. 


^Louisiana. 

Iowa. 
Pennsylvania. 


SOregon. 

Missouri 

Iowa, 

Dist.  of  Columbia. 

Nebraska. 

Dist.  of  Columbia^ 

Missouri 

IlUnois. 

Dist.  of  Columbia 

Ohio. 


897.30 
728.08 


1,120.47 
1,200.00 
1,200.00 


834.20 
198.90 


1,038.10 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,196.73 
1,200.00 
1. 200.00 
1,200.00 
1,200.00 
1,200.00 


897.30 
728.08 


1,120.47 
1,200.00 
1,198.40 
1,200.00 
1,200.00 
1,167.38 
1,200.00 
1,200.00 
1,200.00 
498.90 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


Vermont. 
Da 


Tennessee. 

Massachusetts. 

Diet,  of  Columbia. 

Indiana. 

New  York. 

Maryland. 

Tennessee. 

Bftichlgan. 

New  York. 

Dist.  of  Columbia 

Iowa. 


Nebraska. 


New  York. 

Indiana. 

PennsylTanla. 

Louisiana. 

PennsylTanla. 

Tennessee. 

Massachusetts. 

Indiana. 

Massachusetts. 

Tennessee. 

Texas. 

California. 

Ohitf. 

Diet,  of  Columblai 

Kentucky. 

PennsylTanla. 

Arkansas. 


1  Class  1,000, 

*  Absent  1  day  without  pay;  promoted. 

*  Promoted. 

4  Absent  64  days  without  pay. 
t  Abent  li  days  without  pay. 


*  Abssent  1  day  without  pay. 
^  Absent  1  day  without  pay. 

*  Absent  10  days  without  pay. 

*  Transferred  from  office  Quartermaster- 
QeneraL 


1 
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EMPLOYES  OF  THE  WAR  DEPAKTMENT. 


Statement  shawirtg  names,  oompetiMition,  etc.,  of  derha,  meaaengers,  ete.— Oontiiiae^ 


No. 


Names. 


it 

■  ti 


:i 


1 1>, 


604 
bui) 
566 
567 
568 
569 
WO 
671 
572 
»73 
Wi 
575 
676 
677 
678 

K9 


580 

581 

582 

583 

584 

585 

586 

587 

588 

589 

500 

591 

592 

593 

594 

595 

596 

597 

598 

599 

600 

601 

602 

603 

604 

605 

606 

607 

608 

609 

610 

611 

612 

613» 

614 

615 

616 

617 

618 

619 

630 

621 

622 

623 


Class  1— Continued. 


Qeo.  P.  Tenney 

F.  W.  Test 

H.  C.  Thomas 

Bdwln  S.  Thompson 

Ellas  B.  Thompson 

Smith  Thompson* 

S.  C.  Thompson 

Wilson  H.  Thompson ... 
Wm.  J.  R.  Thbnssen  ... 
Edward  L.  Thornton  ... 
H.  W.  Throckmorton... 

AshtonTtxld 

R.  B.  Travers 

C.  E.  Troutman* 

E.  Turner 


G.  E.  Tyler*. 


Rudolph  Ullmer 

C.  H.  Underwood 

Jesse  W.  Underwood. 

H.  C.  Upperman 

John  A.  Van  Doren .. 
Fred.  Van  Vranken.. 

John  J.  Veaile* 

Otto  Voss — 

Bernard  Wagner 

F.  H.  Wagner 

G.  R.  Wales 

Robt.  J.  Walker 

Thomas  Walker 

Saml.  R.  Warren 

B.G.  Wasdon 

David  S.  Waters 

Wm.  U.  Watson 

D.  Weaver 

Stanton  Weaver 

R.  P.  Wendel 

G.  E.  Werber 

G.  C.  West 

Edmund  Weston 

Geo.  F.  Wetzerich 

Jas.  A.  White 

N.F.White 

A.  S.  Whiteside 

A.  P.  Whitney 

Wm.  C.  Whitney 

G.  A.  Wight* 

F.  M.  Williams' 

Sherman  Williams... 
S.  J.  wmis 


Annual 
salary. 


Geo.  J.  P.  Wood.... 
S.  B.  Woodward-... 

N.  T.  Worley 

JasM.  Wright,  jr  .. 

Harry  Wyekoff 

Harry  H.  Wyeth  ... 

S.  P.  York 

Claude  R.  Zappone. 


Fred  Achenbach* , 


fl 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


,200 

,aoo 

,800 
,800 
,200 
,800 
.200 
,200 
,200 
,200 
,800 
,200 
,800 
,800 
,200 


Period  of  service. 


From— 


si,000 
1,800 


1,200 
1,800 
1,200 

1,^ 
1.800 
1,800 
1,800 
1.200 
1,200 
1,800 
1,200 
1,200 
1,800 
1,200 
1,200 
1,200 
1,200 
1,800 
1,200 
1,200 
1,800 
1,200 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,200 
1,200 
1,200 
1,200 


Dec.    1,1860 

....do 

....do 

...do 

...do 

....do 

...do 

...do 

...do 

...ko 

....do 

...do 

....do 

....do 

....do 


....do 

May  7,1801 


1,200 
1,200 
1,200 
1,800 
1.200 
1,200 
1,800 
1,800 


M,800 
1,800 


....do 
....do 
....do 
....do 
....do 
....do 
....do 
-...do 
....do 
-...do 
...-do 
....do 
....do 
....do 
....do 
....do 
..-.do 
....do 
—  -do 
....do 
....do 
....do 
-.-.do 
....do 
..-do 
....do 
....do 
....do 
....do 
....do 
....do 
....do 


1,1801 


To— 


Not.  80,1891 
....do 


..do.. 
..do., 
.do.. 
..do.. 
..do.. 
..do.. 
..do., 
.do.. 
..do.. 
..do.. 
..do.. 
..do.. 
..do.. 


Dec  1,1890 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


Apr.  17, 1801 
Nov.  80, 1891 


May    6,1801 
Not.  30,18»1 


...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do. 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 


Amount 
received. 


Residence  wliei 
appointed. 


$1,200.00 
l,80aQ0 

i,8oaoo 

1,200.00 

i.aoaoo 

1,108.50 

i,2oaoo 

1,800.00 
1,800.  no 
1,800.00 
1,200.00 
1,800.00 
1,800.00 
1,187.44 
1,800.00 


488.06 
880.22 


Nov.  80. 1801 
....do 


.do 

do 

do 

do 

-do 

.do 


Nov.  10, 1801 
Nov.  80, 1801 


1,118.80 

1,800.00 

1,200.00 

1,200.00 

1,800.00 

1,800.00 

1,800.00 

1,196.77 

1,800.00 

1,200.00 

1,200.00 

1,200.00 

1,800.00 

1,200.00 

1,800.00 

1,200.00 

1,800,00 

1,800.00 

1,200.00 

1,800.00 

1,800.00 

1,800.00 

1,200.00 

1,200.00 

1,200.00 

1,200.00 

1,200.00 

1,800.00 

1.200.00 

1,800.00 

1,108.40 

1,196.73 

1,800,00 

1.200.00 


1,800.00 
1,800.00 
1,200.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,200.00 


601.80 
86.87 


NewHampaliln 

Ullnoia. 

Diet,  of  Colmnbl 

Texas. 

Virginia. 

Muyland. 

Pennsylvania. 

Virginia. 

Texas. 

North  Carolina. 

Virginia. 

Do. 
Dlst.  of  CoIumU 
Pennsylvania 
Texas. 


Nebraska. 


Dist.  of  Columld 
Pennsylvania 
Illinois. 
Maryland. 
Indiana. 
Aiichigan. 
MississlppL 
/LiOuisiana. 
Indiana. 
Pennsylvania 
Vermont. 
Massachusetta 
Alabama 
New  York. 
Arkansas 
Kentucky. 
Iowa. 

Pennsylvania 
Ohio. 

Mississippi, 
South  Carolina 
Kansas.  » 
Vermont. 
Dist  of  Colomlxia 
Georgia. 
Connecticut. 
Maryland. 
New  York. 
Dlst.ofCol!iiiiM«- 
Maine. 
Wisconsin. 
Texas. 
Minnesota 

Indiana 
New  Hampakb^ 
Tennessee.     ^, 
Dlat.  of  OoluinW* 
New  Jersey. 
Maryland. 
New  York. 
Georgia 


627.78 


Missouri. 


1  Absent  2  days  without  pay. 

•  Absent  34  days  and  2^  hours  without  pay. 

•  Class  81,000. 
«  Promoted. 


•  Absent  1  day  without  pay. 

*  Abeent  i  day  without  pay. 
'  See  casualties. 

•Appointed  Apr.  17, 1881.    Promoted. 
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1^  blowing  names  J  compensation,  etc..,  of  cHerkSj  measengerSy  etc—Continued. 

OliASS  tl.OOO  AND  COPYISTS. 

[Copyists  9900.] 


Names. 


L.  Allen 

y  £.  Arnold  .. 

C.  Ballon 

V.  Barnes 

red  Beck 

n  S.Bethel... 
)h  P.  Blxler .. 

R.  Blair 

IS  B  Bov^man 

B.  Bradshaw 
am  D.  Brand. 

y  £.  Brandon 


'auner 

E.Brooks 

Chandler 

E.Chapln 

Iton  M.  Clark  . 
iS.  Clark 

ti  Q.Clark 

.  Clybome 

;.  Colllngs 

r  F.  Conant ... 

J.  Cooke 

ttarell,  Jr 

Crosby , 

B^  F.Daggett.. 
W.Davis 

ere  E.  Dayton . . 

.Deadrlck 

Easterllng 

Edwards 

ExUne 

Fairly 

arL.  Falconer. 

Faulkner 

jH.  Feaster... 

B.  Ferguson . 


Annual 
salary. 


fl,000 

900 
1,000 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 

900 
1,000 


1,000 

900 
1,000 


1,000 
1,000 
1,000 
1,000 

1,000 

900 
1,000 


1,000 
1,000 

900 
1,000 


900 
1,000 

1,000 


1,000 
1,000 

900 
1,000 


900 
1,000 


1,000 
1,(M)0 
1,000 
1,000 
1,000 
1,000 
1,000 


ll. 


900 
OK) 


Period  of  service. 


From— 


Dec.    5,«90 

Dec.    1,  '90 
Nov.    8, '91 


Apr.  18, '91 
May  26, '91 
Dec.  1,  '90 
Mar.  SO,  '91 
Apr.  14, '91 
June  15,  '91 
Dec.    1,  '90 

....do 

Apr.    1,'91 


Dec.    1,'90 
Nov.    1,»91 


Dec.    1,  '90 

...do 

Aug.    1,'91 


Dec.    1,*90 

..-.do 

...-do 

....do 

May  21,491 

May  28, '91 
Sept.  4, '91 


Dec.  27, '90 
May  26,  *91 

Dec,    1,'90 
Sept.  1,'91 


Jan.  12, '91 
Mar.   9, '91 


Oct.  23, '91 


Dec.    1,  '90 
....do 


do 

Jan.  16, '91 


Dec. 
Oct 


1,'90 
1,'91 


To— 


Nov.  80,  '91 

Nov.   2,  91 
Nov.  80,  •Ql 


...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


Amount 
recel^?«d. 


Oct.  81, '91 
Nov.  80,  '91 


..-.do 

JiUy  31,  '91 
Nov.  80,  '91 


....do 
....do 
.-..do 
....do 


....do 

Sept.  8, '91 
Nov.  80,  '91 


...do 
...do 


Aug.  31, '91 
Nov.  80,  '91 


Mar.   8, '91 
Nov.  80,  '91 

....do 

....do 

....do 

Jan.  15, '91 
Nov.  30,  '91 


Dec.    1,'90 

...do 

Dec.    11, '90 
Dec.     1,'90 

..-.do 

....do 

Dec.  12, '90 

Dec.     1,'90 
July    3, '91 


Sept.  80,  '91 
Nov.  30,  '91 

-...do 

....do 

....do 

.-.do 

....do 

-..do 

do 

July    2, '91 
Nov.  80,  '91 


8960.17 


881.49 
76.09 


907.5^ 

682.85 

514.68 

1,000.00 

690.13 

680.10 

459.70 

1,000.00 

1,000.00 

666.80 


9 

2Sfl 


•Ssl 


826.60 
81.60 


906.20 
1,000.00 


525.80 
831.60 


867.40 
1,000.00 
1,000.00 
1,000.00 

968.62 

528.42 


248.03 
280.17 


482.20 
929.39 
514.68 


677.40 
274.40 


051.80 


140.00 
729.69 


869.69 
106.06 


1,000,00 
1,000.00 


113.80 
874.14 


967.44 


750.80 
165.80 


916.60 
1,000.00 
1,000.00 

972.87 
1,000.00 
1.000.00 
1,000.00 

970. 15 


530.60 
410.40 

941.08 


Pa 


'Tex .. 

Mass. 
N.C.. 
111.... 
111.... 
Pa  ... 
N.Y.. 
Mo... 
N.Y.. 
Mo.  . 


Remarks. 


>hlo. 


III.. 


^Tenn. 

Ipa  ... 
Iowa 


Me 
Mo 


N.J 


'Tenn. 

Kans. 
Qa.... 
Ind  .. 
Miss  . 
Tex  .. 
Miss.. 
Ark.. 


Ky 


App.  Dec  5, 189C. 


Promoted. 

App.  Apr.  18, 1891. 
App.  Idfay  26, 1801. 

App.  Mar.  20, 1801. 
App.  Apr.  14,1801. 
App.  June  15, 1891. 


App.  Apr.  1, 1891. 


Promoted. 


Promoted. 


Absent.  6     days 

without  pay. 
App.  May  21, 1891. 


;App.May28,1891. 
\    Promoted. 

App.  Dec.  27, 1890. 
App.  May  26, 1801. 


Promoted. 


SApp.  Jan.  12, 1891. 
(    Promoted. 

• 

Transferred  from 
office  Chief  of 
Engineers. 


Promoted. 

Promoted. 

App.  Dec.  11, 1890. 

App.  Dec.  12, 1800 
Promoted 


1 


< 


\ 


;? 


16 


EMPLOYES  OP  THE  WAH  DEPARTMENT. 


SUUemsnl  showing  natMs^  eompenaationy  etc,y  of  clerks,  mesaew/ers,  etc.~Oontinue< 

CLASS  tt.OOO  AND  OOPYIST-CtonUnued 


No. 


061 

MS 
664 


666 
666 

607 

668 


669 
670 

671 


672 


678 
674 
675 

676 


677 


678 


979 
680 
681 

683 
684 
685 
686 
687 
688 
689 
690 
691 
692 
693 

694 


606 
696 
697 


Names. 


W.  H.  Fosaett 
Qeo.  W.  Pox. 


James  R.  Funk. 
H.  W.  Fumiss.. 


Josepli  B.  Qage. 
W.  M.  Orogan.. 


Michael  A.  Oruber .. 


C.  F.  Hadfleld 


J.  M.  Hance. 


B.  E.  Harper. 


Leroy  H.  Harris. 


W.  H,Ha8tle 

C.F.uathaway.. 
J.  H.  Henderson. 


Chas.  M.  Holbrook 


Wm.  L.  Houston .. 


Thomas  Hynes. 


O.  M.  Jackson 

Will  M.  Jackson  .. 
Bert  A.  JohnHon. .. 
Thos.  A.  Johnson.. 

Wm.  A.  Joiner 

A.  B.  Keefer 

Wm.W.  Kitten... 

A.  G.  Knapp 

Wm.  J.  Lelb 

Thos.  H.  Levering. 
E.  H.  Llpscombe.. 

P.  S.  Lowry 

J.  R.McCoach 

C.  S.  McLaughlin . 
W.H.  Martin 


M.  A.  Michaels 


H.  S.  Miller 

John  D.  Morgan. 
S.  T.  Neal 


Annual 
salary. 


61,000 
1,000 

1.000 
S     WOO 

i    1.000 


1,000 

9Q00S 
l,000j 


1.000 

1900 

1,000 


1,000 


1 


900 
1,000 


900 

1,000 


1,000 
1,000 
1,000 

900 
1,000 


900 
1,000 


11,200 
1,000 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 

900 
1,000 


1,000 
1,000 


Period  of  serrice. 


From— 


Dms.  8,*90 
Dec.     1/90 

Feb.  1,  '•I 
Feb.  1S,*91 
Mar.    9,*91 


Dec.    1,*90 

....do 

Aug.   1,'91 


May  16,  '91 

Dec.    1,'90 
Aug.   1,*91 


Dec.  15,*90 


Dec.    1/90 
Oct.  86,  •Ol 


Dec.    1/90 
Oct.  14, '91 


Dec.    1,*90 

do 

do 


...do 

Oct  14,*91 


Dec. 
July 


1,'90 
8, '91 


Dec.    1,'90 
Sept  8, '91 


Dec.    1,*90 

.-..do 

Apr.  16/91 


Dec. 
Dec. 
July 
Feb. 

....do 
....do 
....do 
Jan. 


1/90 
15. '90 
1.'90 
6, '91 
7, '91 
1,'90 


5, '91 
1,*90 


.—do.. 

....do 

July    1,'91 


Dec,  1,'91 
Jan.  12, '91 
Dec.    1,'90 


To— 


Amount 
received 


Nov,  30.  '91 
....do 

....do 

Mar.   8,*91 
Nov.  SO,  •91 


— do 

July  81, '91 
Nov.  80, '91 


..do 


July  81, '91 
Nov.  80,  91 


..do 


Oct  25, '91 
Nov.  80,  '91 


Oct    18,  •91 
Nov.  80, '91 


..do 
..do 
..do 


Oct   18,^91 
Nov.  80,  '91 


July   2, '91 
Nov.  80,  *91 


Mar.   5,  •91 
Nov.  80,  '91 


...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


June  80,  '91 
Nov.  80,  '91 


.do 
.do 
.do 


1961.08 
997.88 

829.70 
160.00 
729.69 


789.69 
1,600.00 


691.60 
827.48 


929.06 
642.16 


691.60 
831.60 


088.20 
962.00 


811.94 
97.90 


909.84 


782.69 
180.51 


918.10 
1,000.00 
1,000.00 

098.18 


782.69 
180.61 


918.10 


580.69 
410.40 


941.09 


814.47 

241.89 


666. 86 
1,000.00 
1,000.00 

627.86 
1,000.00 

962.00 
1,000.00 

402.15 

810.01 
1.000.00 
1,000.00 
1,000.00 
1,000.00 

9(H.70 
1,000.00 
1,000.00 


525.80 
415.80 


941.60 

1,000.00 

886.26 

972.65 


Ohio 
La... 


Iowa 


^Mias. 

Tenn. 
Ohio  . 
Miss.. 


Mo.. 

.do.. 

Ky.. 

Iowa, 

Oa  .. 

Ill .... 

Pa.... 

Nebr 

N.Y.: 
D.C  . 
Tenn. 
N.C.. 
Ohio 
Pa.... 
..do.. 
N.Y. 


^S.C... 

Ohio  . 
Wash 
Tex .. 


Remarks. 


App.  Dec  8,18 
bsent  1  day^ 


A 

out 
App. 


b.l,M 


)Adp.  Feb.  IS, 
imoted. 


l*ffi,i 


SAbeent  H  C 
without  ] 
Promoted. 

App.  May  16, : 


Promoted. 

Ai»p.  Dec.  15,  U 
See  casulties. 

Promoted. 


Da 


Absent    2}   d 
without  pv- 

Promoted. 


Do. 


!  Discharged  1 
5,1891.  AppiS 
8,1891. 


App.  Apr.lS|ll 

App.  Dec  IS.  U 

App.  July  6,1} 
App.  Feb.  7,  W 


App.  Jan.  6, 11 


Promoted. 


App.  Jan.  5i  t 
Absent    10 
wlthontpi] 
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t  showing  thenames,  compensation^  etc,  of  clerks,  messengers,  etc, — Continued. 

CLASS  tl.OOO  AND  OOPYISTS-Gontinued. 


Names. 


Owen 

H.  Patterson . 

PanU 

YPeck 

K.  Pennington 
Phillpsen 

ce  Piper 

S.  Poler 

Porter* 

Powell 

T.  Prewltt> 


Annual 
salary. 


\ 


tl,000 
1,000 

900 

1,000 


Period  of  service. 


Prom- 


Dec.    1,  *00 
do 


....do 

Oct.     1,  m 


1,000  Jan.  17,  "91 
1,000,  Dec  1/00 
1,000!. ...do 


1,000 
1,000 

1,000 
1,200 


irooo 


...do 
...do 


i   1,000 
1    1,800 


er  B.  Randall 


r  E.  Rankin 
K.  Rector... 


....do 

Nov.  18,  »91 

Dec    1,  '00 

do 

Nov.  21,  '91 


900    Dec.    1  '90 


Richardson,. 


.  Rochester,  jr . 

Rose 

es  S.  Rozzell... 

Sabln 


Sams 

IdN.  Sazton... 


1,000 


1,000 
1,000 

900 
1,000 


1,000 
1,000 
1,000 
1,000 


Oct.   14, '91 
1,'90 


Dec. 
....do 


To— 


Nov.  30,  '91 
do 

Sept.  30, '91 
Nov.  30,  '91 

....do 

....do 

.—do 

....do 

....do 

Nov.  17,  '91 
Nov.  30,  'Ol 

....do 

Nov.  20,  '91 
Nov.  30, '91 


Oct.   18, '91 
Nov.  30,  '91 


Scott. 


1,000 
1,000 

900 


....do 

Sept.  1,'91 


Dec.    1,'90 

....do 

....do 

Apr.  18, '91 


Dec.    1,*90 
.—do 

....do 

1,000  I  Nov.   1,'91 


arrlson  Scott 


w 


do 
.do 


Aug.  31,  '91 
Nov.  30,  '91 


...do 
...do 
...do 
...do 


—.do 

....do 

Oct.   81, '91 
Nov.  30,  '91 


900  IDec    1,'90    Oct.   25, '91 
1,000    Oct.  28,  '91  j  Nov.  80,  '91 

i  i 


8  B.  Sitler I     1,000    Dec.    1,  '90 

Sommers ..}     1,000; do 


Steele 


Stnrgus  . 
}  SuUlvon 
Taylor 


900  i....do 


..do 
..do 


Sept.  80, '91 


1, 000    Oct.     1,  '91 !  Nov  80,  '91 


Thompson 
B.  Tolman . 


1,000  May  22, '91 
1,000  May  21, '91 
1,000    Dec     1,'91 

1,000  ;....do 


Tyler 

.  valentine  .. 


[.  Ex.  17- 


900  ;....do 

1,000,  Oct.     1,'91 


1,000 
1,000 


Dec.  24, '90 
Dec.  11, '90 


....do 
...do 
...do 

...do 


Amount 
received. 


81,000.00 
1,000  00 


Sept.  80,  '91 
Nov.  80,  '91 


...do 
...do 


iClassl. 


750.80 
183.00 


s 


13^ 

III 


Ala. 
Ark 


iohlo 

Iowa 
Ala.. 
La.. 

Me.. 
N.Y. 


Miss  . 


1,008.09 
1,000.00  find. 


913.80 

871.37 

1,000.00 

975.11 

1,000.00 
1,000.00 


984.80 
42,39 


972.75 
32.81 


1,006.88 


782.59 
180.51 


918. 10 
1,000.00 
1,000.00 


877.40 
247.40 


924.80 
1,000.00 
1,000.00 
1,000.00 

802.84 


1,000.00 
1,000.00 


820.60 
81.60 


908.20 


811.94 
97.90 


909.84 
1,000.00 
1,000.00 


750.80 
159.90 


910.70 
525.87 
528.42 
998.58 

1,000.00 


750.80 
165.80 


910.60 
937.54 
972.87 


^Tex 


^La.... 

Ind... 
Ark.. 


^lowa 

N.Y. 

Ind  . 
N.C  . 
Wis. 


Ill  .... 
N.Y.. 


Ala. 


>Miss.. 

Pa  ... 
Ohio  . 


loa... 

Iowa. 
Ill  .... 
Ohio. 


Remarks. 


(Absent  1  day  with- 
<  out  pay.  Pro- 
(    moted. 

App.  Jan.  17, 1891. 

Absent     0     dajs 
without  pay. 


Promoted. 


Do. 


Da 


Do. 


Absent  8  days 
without  pay. 
App.     Apr.     18, 


t£f: 


Promoted. 


Do. 


Mass. 


(Absent  2  days,  1 
<  hour  without 
(   pay.  Promoted. 

App.  May  22, 1891. 
App.  May  21, 1891. 
Absent  i  day  yrith- 
out  pay. 


•-.do. 

Nebr 
N.Y. 


Promoted. 

App.  Dec  24, 1800. 
App.  Dec  11. 1890. 


I 
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Statement  showing  tJie  names,  compensation ,  etc,  of  clerks ,  messengers,  etc.— Contintied. 

CliASS  11,000  AND  OOPYISTS-Continued. 


No. 


781 


Names. 


James  H.  Van  Hon- 
ten. 

732  S.  A.  Ward 

733  1  M.  M.  Warren 

7S4  I  Richard  Washington 
73B  I  J.  Edw.  WaterbiUT-- 

736  !  Thos.  M.  Weaver .... 

737  Dniry  E.Webb 


738 
739 

740 


741 
742 
743 
744 

746 


746 


D.P.Webster 

Ben  P.  Wllkms,  Jr 


Hal  P.  WlUey. 


IrvlnC.  Williams, 
S.W.  Williams... 

R.E.  Wilson 

B.  E.  Wines , 


John  R.  Wise 


E.  H.  Woodford 


747  '  E.  T.  Woods. 


748 

749 
781 
752 


Fred.  A.  Wright. 


W.  L..  H.  Wright 

P.  H.  Allen 

James  W.  Ames . 


753    Jacob  L.  AuU. 


754 


756 
766 
767 
758 
760 
760 
761 
762 
763 
764 
765 
786 

767 


788 
769 
770 
771 
772 
773 
774 
775 

776 


777 


W.  H.  Bogan 


I.  A.  Boyd 

tt  I.  Brown 

J.  S.  Busselle 

Abram  L.  Cabell 

Daniel  D.  Cameron  . 
JoHeph  J.  Carpenter 

Allan  N.Cisco 

A.  M.  Condra 

Jeremiah  Daley 

P.  C.  Dlckeraon 

W.W.Gibson 

W.  S.  GusUn 


R  H.  Hardman. 


Daniel  Hlgglns 

Firman  Housel 

Sam'l  W.  Houston . 
Q.  W.  Humphries. 
Smith  E.  Himter... 

D.  C.  Huttou 

Wm.  R.  Klni? 

John  A.  Lachman.. 

Marlon  C.  Lamb  ... 


Charles  Lucas 


salary. 


f  1,000 

1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

1,000 
1,000 

000 
1,000 


1,000 
1,000 
1,000 
1,000 

900 
1,000 


900 
1,000 

1,000 


1,000 

1,000 
900 
900 
900 

900 
1,000 


900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 
900 

900 
1,000 


900 


Period  of  serrlce. 


From— 


Dec.    1,'90 

....do 

....do 

....do 

May  15,-91 
Jan.  31, '91 
Dec.    1,  '90 

Dec.  13,*90 
June  18,  '91 1 


To— 


Nov.  30, '91 


....do 
....do 
....do 
....do 
....do 
....do 


.do 
do 


July 


l.W 
3, '91 


June  1,'91 

Dec.  22,90 

Dec.  1, '90 

....do 

Jan.  16,  '91 
Mar.  9,  '91 


Dec.  1,'90 
Mar.  9,  '91 


Feb.e4,  'Ol 


Dec.  1,*90 

•Apr.  22, '01 
Oct,  21, '91 
Dec.  1,'90 
Sept.  9,  '91 

Dec.   1,'90 
Nov.  8, '91 


Dec. 

Sept 

Jan. 

Nov. 

Dec, 

Apr. 

Oct. 

Aug. 

Mar. 

Dec 

Oct. 

Oct. 


1/90 

11,'91 

28, '91 

6,  91 

1,'»0 

4, '91 

1,'91 

31,*91 

19,  '91 

1,*90 

1,'91 

16,  '91 


July    2, '91 
Nov.  30/91 


do.., 

Nov.  30,  '91 

...-do 

....do 


Mar.   8, '01 
Nov.  30,  '91 


Mar.   8, '91 
Nov.  30,  '91 


....do 

....do 

....do 

do 

....do 

....do 

Nov.   2, '91 
Nov.  30,  '91 


...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 
...do 


Jan.  14, '90   Nov.  19, '91 
Nov.  20, '91    Nov.  30, '91 


Nov. 


900  :  Jan. 
900  ;  Aug. 
900  I  Dec. 
900  Oct, 
900  I  July 
900    Dec. 


900 


Mar 


2, '91 
7, '91 

13,  '91 
1,'90 
2, '91 

18,  '91 
1,'90 

25/91 


f^   SDec.    1,'90 
*^  ^Oct,  20/91 


900 


July  27, 'Ol 


..do 
..do 
..do. 
..do 
.do 
.do 
..do 
..do 


Amount 
received. 


81,000.00 

1,000.00 

1,000.00 

1,000.00 

544.90 

832.48 

862.18 

007.43 
465.25 


Mar.  21,  '01 
Nov.  30,  '91 


..do 


630.09 
410.40 


051.00 

408.20 

042.97 

1,000.00 

1,000.00 


130.00 
730.69 


860.80 


243.30 
720.00 


072.09 
766.79 


969.17 

806.13 
100.30 
900.00 
203.00 


831.49 
78.09 


907.68 
900.00 
198.11 
761.70 
6K14 
900.00 
601.78 
149.20 
225.05 
631.70 
900.00 
149.20 
112. 63 


764.77 
29.80 


704.68 
70.02 
809.20 
266.84 
1,000  00 
146,77 
332.64 
900.00 
818.70 


Ind.. 

La... 
Tenn 
N.Y. 
.do.. 
Iowa 
Tenn 

-do.. 
Vt.... 


>Ohlo 


Remarks. 


App.  Mayi&ia 
App.  Jul.  SI.  \f^ 
Absent    6)  d«$ 

without  pay. 
App.  Dec  IS,  M 
App.  June  13,  Itt 


Promoted. 


Pa....i  App, 
S.C  ...  App. 
Ga  ..-I 
Iowa 


Juae  1.  IW 
Dec.fi;i« 


►Wis 


Ohio 


Mass 


App.  Jan.  16, 191 
promoted. 


Promoted. 

Transferred  troa 
Office  CJhlef  of 
Engineers,  iffl- 

IK>rary  roll 
Absent  4  days  with- 
out pay. 
App  Apr.  fi,  i« 
App.  Oct.  SI,  1« 

App.  Sept.  9. 1» 


Ky...   Promoted. 


App.  Sept.  ll.lW- 
App.  Jan.  21  «?• 
App,  Nov.  6. 1» 

App.  Apr.  4. 1#L 
App.  Oct  1, 18M: 
App.  Aug.  31.  IJE 
App.  Mar.  19,  l» 

App,  Oct  1, 18W. 
App.  Oct  1«,  V9i 


Ind... 


775.80 

J?l!i)N.J 

356.54  , 
810.63  I  Nebr 


^App.  Jan.  14,  l»l- 
<   Kromoted. 

.  App.  Nov.  2, 1»- 
.i  App.  Jan.7,  IW^ 
.    App.  Aug.  IS,  !»• 

;  App.  Oct  2,  m 

.;  AppljulylS-lW- 
App,  Mar.».l*i- 

(Resigned  Mar^fl; 
I  1891.  App  OA 
i    20,1801. 

App.  July  27,1*^ 


-! 
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t€Uement^wy3iiig  the  names,  oempensationyetc.,  of  clerks ,  messengers,  etc. — Continued. 

CLASS  fl,000  ilND  COPYISTS-Oontinued. 


To. 


re 

» 
n 

s 

M 
36 


Names. 


Frank  O.  Murphy 

C.  C.  Parker 

Frank E.  Parks.. 

James  W.  Poe 

W.  F.  Ragan 

J.  T.  Reynolds 

Lucy  B.  Russell ... 
Jas  H.  Schooley ... 


96  !  B.  E.  Smith. 


J7 


K> 


91 


02 


Lawrence  Y.  Spann. 


D.  M.  Stuller . 
Frank  Tharin 


Jno.  S.  Waddlngton.  I    j  qqq 


Annual 
salary. 


Ella  A.  Westgate . . . . 


William  A.  Caldwell. 


98  I  William  F.  Klrby  . 
M  !  Jes8eB.  Hainnton. 
95    Jno.  W.  Browning 


01 


02 


KO 


'  Engineer. 

Francis  Sasse 

StaUd  Mechanic. 

Otto  Ulrlckson 

Aetistant  Engineer. 

James  Hess 

Meseengert. 


MM    John  F.  Bailey  .. 


106 

loo 

06 


no 


Jacob  Madert. 
James  Palmer. 
Aaron  Stem... 
Frank  Wild.... 


AMMieiant  Jfettengert. 

Thomas  Adams 

R  T.  Catoni 


}11     Joseph  Clements 

)12  !  JohnConnell 

HZ  !  John  Connelly. 
114 


»5 


n6 

»8 


Michael  Connolly 

Randolph  Fortune^. 


Thomas  Oooley 

Herman  Hage 

Geoi  ge  Heams 

Michael  J.  Hewston. 


BO  I  D.  KiUigan 


tOOD 
600 
900 
900 
900 
900 
900 
900 
900 

900 

1,000 


900 

900 


900 


900 


900 
900 
900 


1,400 


1.000 


900 


840 
840 
840 
840 
840 


720 

660 

720 


790 
720 
TOO 
720 

660 
720 


720 
730 
720 

no 

7d0 


Period  of  service. 


From— 


Dec.    1,*90 

....do 

....do 

....do 

....do 

....do 

do 

....do 

Mar.  19,  *91 

Dec.    1,'90 
Nov.  18,  '91 


Feb.  24.  '01 
Dec.    1,  '90 

....do 

Nov.  21, '91 


July    1,'91 


Nov.  11,'91 


Nov.  18,  '91 
Nov.  18.  '91 
Nov.  27,  '91 


Dec.    1,  '90 


Dec.    1,  '90 


Dec.    1,  '90 


Dec.    1,  '90 

....do 

....do 

....do 

....do 


Dec.    1,'90 
..do 


To— 


Nov.  80,  •91 

....do 

....do 

— do 

....do 

....do 

do 

....do 

....do 


Nov.  17,  '91 
Nov.  30,  '91 


..-.do 

...do 

Nov.  20,  '91 
Nov.  80, '91 


...do 


do 


.do 
do 
do 


Nov.  30,  '91 


Nov.  30.  '91 


Nov.  30,  '91 


Nov.  30,  '91 

....do 

....do 

....do 

....do 


Nov.  SO,  '91 
Jan.    0,  '91 


Jan.  10,  '91    Nov.  30,  '91 


Dec.    1,'90  ....do 

do ' do 

do ! do 

do do 


....do 

Feb.  16, '91 


Dec.    1,'90 

do 

....do 

...do 

....do 


Feb.  15, '91 
Nov.  30,  '91 


..do 
..do 
..do 
..do 
i do, 

^Laborer. 


Amount 
received. 


1900.00 
900.00 
900.00 
900.00 
900.00 
900.00 
900.00 
900.00 
631.70 


III 


866.96 
36.33 


902.28 
689.20 
900.00 


875.51 
27.17 


902.68 
374.20 


34.34 


44.02 

31.79 

9.78 


1,400.00 


1,000.00 


900.00 


840.00 
840.00 
840.00 
840.00 
840.00 


720.00 


72.10 
611.40 


713.  50 
720.00 
720.00 

rjo.oo 

T20.00 


139.90 
567.40 


707.80 
720.00 
T20.00 
720.00 
7*0.00 
72i).0O 


Wis. 
Ark  . 
Ga  .. 
N.  C. 
Tenn 
N.  C. 
Md... 
Mo.. 
Ky.. 


Miss 

Tex  . 

S.C.. 


Wis.. 
111.... 

W.Va. 


Mo... 
Mich. 
Ala... 


D.C 


Vt... 


Md 


Ind... 
D.C. 
Va  ... 
Army. 
D.C. 


D.C. 


^N.Y.. 


►D.C 


Remarks. 


App.  Mar.  19, 1891. 


Promoted. 


App.  Feb.  24, 1891. 


Promoted. 

Transferred  from 
the  office  Chief 
Sigral  Omcer. 

App.  Nov.  11,  1891. 
Absent  6  days 
without  pay. 

App.  Nov.  13, 1891. 

App.  Nov.  18,  1891. 

App.  Nov.  27,  1891. 


Promoted. 


D& 
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StatemerU  shmmng  the  names^  oompensationy  etc. ,  of  derks,  messengers^  etc.— Continue 

CLASS  tl,OQO  AND  OOPYISTS-Contlnued. 


No. 

Names. 

Annual 
salary. 

Period  of  servioe. 

Amount 
received^ 

Residence 
when  ap- 
pointed. 

From— 

To— 

Remarks. 

821 
822 

AstittatU  M4S8mgert— 
Continued. 

Fred.  Landgraf 

O.W.Leonard 

Mathew  McNamara. 

John  C.  Mack 

'  Thoa.  Morlev 

1720 
720 

720 
720 
720 
720 
T20 
720 
720 

5       660 
I       720 

720 
720 
720 
720 
720 
720 
720 

720 
720 
720 
730 
720 

720 

720 

660 
660 
660 
660 
660 
660 
660 
660 

660 
660 

660 
660 

660 
660 
660 
660 

860 
250 

Dec    1,*90 
do 

Nov.  30,  •91 
do 

9720.00 
718.10 

720.00 
•720.00 
720.00 
720.00 
720.00 
720.00 
676.91 

D.C.. 
Ind... 

Army 
Pa.... 
Va... 
Mass. 
D.  C 
..do... 
Maas. 

jvt.... 

Md... 
D.  C. 
Va... 
-do... 
D.C.. 
Va... 
Md... 

Mo... 
N.J  .. 
D.  C- 
-do... 
Ohio.. 

D.C-. 
.do... 

Minn. 
Ala... 
Vt.... 
Pa... 
D.  C 
Ga.  .. 
Va.  .. 
Wis.. 

Absent  1  day  1 
out  pay. 

823 
824 
825 

....do 

....do 

....do 

....do 

....do 

....do 

826    Jas.H.  Murphy 

do . 

....do 

827    Matthew  Murphy . . . 

do 

....do 

828  Chas.  £.  Murray  .... 

829  !  W.  H.  O'Nell 

....do 

....do 

....do 

....do 

Absent  S  d 

1 

Dec.  18,^90 
Oct.     6,  '91 

Dec    1,'90 

do 

....do 

....do 

....do 

Oct.    6,  '91 
Nov.  30,  '91 

....do 

....do 

....do 

....do 

....do 

without  paj 

App.  Dec  11, 
Promoted. 

880 

Convls  Parkeri 

John  S.  Taylor 

Henry  Thomas 

Peter  Thomas 

Geo.  M.  Thompson.. 

Thos.  S.Time 

Thos.  B.  Warrick ... 
R.  B.  Wilson 

Watchmen. 

Wm.  Barnes 

538.05 
109.97 

881 
832 
838 
834 

885 

647.72 
720  00 
720.00 
720.00 
720.00 
720.00 
720  00 
720.00 

720.00 
720.00 
720.00 
TOO.  00 
720.00 

780.00 
720.00 

660.^ 
660.^ 
64.56 
580.60 
5ia90 
660.00 
660.00 
668  20 

660.00 

886 

....do 

....do 

887 

....do 

..._do 

889 

Dec.    1,'90 

....do 

....do 

....do 

....do 

Dec.    1,  '90 
....do 

Dec.    1,'90 
do 

Nov.  30, '91 

....do 

...do 

....do 

....do 

Nov.  30, '91 
....do 

Nov.  30, '91 
do 

840 
841 
842 
843 

844 
845 

846 
847 

John  Crawford 

Albert  Fortune 

Patrick  Hallem 

Geo.  W.  Montgom- 
ery. 

Firemen. 

T.  J.Edwards 

D.  E.Padgett 

Laborert. 

Jeremiah  Adams 

P.  B.  Barton 

849 
850 
851 
852 

Henry  C.  Congdon .. 
Thomas  Plaharty . . . 
Georffe  R.  Garnett .. 

Geo.  W .  Hanson 

Thomas  H,  Hart 

Alex.  S.  Hooe 

J.  M.  Jackson,  jr.... 
H.  C,  James 

Oct.   28, '91 
Jan.  14/91 
Mar.   5, '91 
Dec.    1,'90 
do 

....do 

...do 

....do 

....do 

....do 

App.  Oct.  SS. 
App.  Jan.  H. 
App.  March  &, 

8M 

....do 

....do 

Absent  1  6X9^ 

aM 

....do 

....do 

out  pay. 
Ohio.. 

KiSt 

May  13. '91 

Oct.     7,  '91 
June  16,  '91 

Dec.     1,'90 
....do 

....do 

....do 

....do 

....do 

....do 

863  25     D.  C    .;  Transferred  t 

856 
857 

Felix  B.  Logan 

Cornelius  Morgan. . . 

H.  C.  Peck 

96.64 
301.60 

660.00 
660.00 
660.00 
816.11 

860.00 
250.00 

N.  C. 
Va.  .. 

N.Y.. 
Md... 
D.  C. 
Conn  . 

Va... 
Ky.... 

office  Secw 

of  War. 
Api>.  Oct  7. 
Transferred 

office    Soil 

General. 

850 

Alexander  Sembly . . 
Henry  Thompson . . . 
Frank  M.  Welch  .... 

Messenger  Boy. 

Edward  Burrell 

Superintendent  Build- 
ing. 

W.  E.  Covert 

860 
861 

862 
868 

....do 

June  8, '91 

Dec.    1,'90 
....do 

...-do 

....do 

....do 

do 

App.  June  8, 

iI«aborer. 


A 
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ttatement  showing  the  nameSf  oompensaUoni  etc.,  ofderks^  messengers,  etc, — Continued. 

CASUALTIES. 


ro. 


Names. 


1 
2 


I 


Class! 

T.  S.  Buchanan. 
J.  T.  Newton  ... 


Class  1. 
8  j  F.  W.  R.  Braddock 


4 
5 
6 


E.  J.  Brookings  . 

Jolm  P.  Cliuu 

John  R.  Dickson 


7  '  JohnW.  Fenton 

8  I  WUllam  L.  Qlass.... 

9  i  Charles   L.  Oran- 
nls,  Jr. 

Thom^  D.  Hallett... 


10 


11 


12 
IS 


G.  H.  Hammond. 


liewls  C.  Herrick: 
Austin  Holcomb. . 


14  T.  R.  Holmes 

15  :  Rudolph  Johnson 

i 

16  i  J.  J.  Kearney 

17  Geo.  E.  Kelley 

18  Susan  M.  Lapdon 


19    W.  S.McElroy 


22 

28 
24 


J.  K.  McKeerer 


O.  H.  McPherson.... 


N.  B.  Mllllken 


Henry  Morris.. 
J.  G.  Nokes.... 
T.  M.  Panooast 


I 


10 
11 


Chas.  It.  Patten 

G.  F.  Pollock .^. 

A.  W.  Prather 

W.  H.  H.  Price 


L.  O.  Bobbins 

E.  G.  Runyan .. 

Robt.  S.Shelton.. 


JulStommel 


Annual 
salary. 


Period  of  servloe. 


From— 


81,400 
1,400 


Dec.    l.'OO 
..-.do 


1,800    Dec   1/90 


1,800 

1,200 

1,800 

1,800 
1,800 
1,800 

1,800 


1,800 


1,800 


...do 

...do 

...do 

...do 
...do 
...do 

...do 


To— 


Jan.    7.  "91 
Mar.  86,  *91 


May  17, '91 

Jan.  18, '91 

Jan.  16,  '91 

Dec.  81,  *90 

Apr.  16,  •Ol 

do 

Mar.  25.  *91 


.do 


.do 


1,800  ....do 


I 

1,800  !  ...do 

1,200  '....do 

1,800  j... .do 

1,800  |....do 

1,800    BCay  18,*01 


1,800    Dec    1,'90 


1,800 

11.000 
1,800 


Ab 


Jan.   5,  "91 
Aug.  85, '91 


l,SOO|Dec.    1,*09 


1,200 
1,800 
1,800 

1,800 

1,800 

1,800 
1,800 

1,800 

1,800 

n,ooo 

1,800 
1,800 


...do 
...do 
...do 


do 


May  31,  *91 


July   1,'91 


Nov.  17, '91 
Oct.    7,  ^91 


June  9.  *91 
Aug.   5,*91 

Jan.  28,*91 
Apr.  24,  *91 

July   1,'91 


Dec.  81,*90 

Apr.   6,'91 

Aug.  24,  *91 
Nov.  19,  *91 

Feb.  12,  '91 

Sept.  3, '91 
Mar.  19,  *91 
June  30,  *91 

Mar.  81,  ^91 


do Jan.  31,  ^91 


....do 
....do 


.—do 

...do 


....do 

liar.    9,91 


Dec    h'W 


Nov.  19,  '91 
Mar.   1, '91 

Apr.  80, '91 

Dec  15^*90 

Mar.   8, '91 
Sept.30,'91 

Apr.  16,  '91 


Amount 
received. 


u 


8146.12 
448.91 


666.04 

141.10 

154.48 

101. 10 

460.66 
460.66 
881.18 

600.00 
701.10 


1,157.68 
1,001.10 


631.87 
818.60 

174.43 
480.22 

146.06 


101. 10 
420.88 


«  0  H 

•a  £  N 

itt 


618.88 
283.60 


002.67 
244.40 

913.06 
861.13 
701.10 

401.10 

204.40 

1, 164. 16 
801.18 

600.00 

46.66 


270.82 
676.67 


946.99 
447.88 


Army 
Ga  ... 


Ohio. 
Me.. 
Cal.. 
D.C. 

N.  Y. 

111... 
Minn. 

N.J.. 
Minn. 


111... 
Qa  .. 


S.  C. 
DC. 

111... 
Mass 

Vt.... 


La... 
Pa... 

^Kans. 

Me... 

Del  . 
D.  C. 
Ohio. 

Me.. 

Ohio. 

Ind  . 
Kans. 

N.Y.. 

Mich. 

Mo... 
N.  J.. 


Remarks. 


Died  Jan.  7. 1891. 
Resigned  Mar.  88, 
1891. 


Resigned  May  17, 

ISvl. 

Resigned  Jan.  18, 
Resigned  Jan.  16, 

IcVl. 

Resigned  Dec  81, 

Died  Apr.  16, 1891. 
Do. 

Resigned  Mar.  25, 
1891. 

Absent  31  days 
without  pay. 
Resigned  May 
81, 1891. 

Transferred  to  of- 
fice ot  Quarter- 
master -General 
July  1, 1891. 

Died  Nov.  17.  1891. 

Absent  7  days 
without  pay. 
Resigned  Oct. 7 
1801 

Died  June  e,  1891. 

Resigned  Aug.  6, 
1801 

Died  Jan.  22,  1891. 

Discharged  Apr. 
24,  1891. 

Appointed  May  18. 
1891.  Transferred 
to  office  of  Quar- 
termaster -  G  e  n  - 
eral  July  1,  1891. 

Resigned  Dec  81, 
1890. 

Died  April  6, 1891. 

[Appointed  Jan.  5, 
1891.  Promoted 
Aug.  24, 1891.  Re- 
signed Nov.  19, 

Resigned  Feb.  12, 

1891. 
Died  Sept.  3,  1891. 
Died  Mar.  19, 1891. 
Resigned  June  80, 

1891. 
Resigned  Mar.  31. 

1891. 
Resigned  Jan.  81, 

1891. 
Died  Nov.  19, 1881. 
Resigned  Mar.  1, 

1891. 
Resigned  Apr.  80, 

im. 

Resigned  Dec  16, 

1891. 

{Promoted.  Re- 
signed Sept.  80, 

Absent  2  days 
without  pay. 
DledApr.i6,188k 


>ClMill,00a 
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Statement  showing  the  names^  campenaationf  etc.y  ofclerka,  messengerg,  etc.— Continued. 

CASUALiTIES— Continued. 


Period  of  service. 

IH 

No. 

Names. 

Annual 
salary. 

Amount 
received. 

w*    "^   V 

2  ^S 

BemadEi. 

From— 

To— 

|*& 

Class  1— Continued. 

84 

B.  H.  Tabler.... 

81,800 

Dec.    1,^ 

Mar.  5,*91 

•807.94 

D.  c'  DlschargedMtf.S. 

1      1891. 
Utah.'  Resigned  Oct  ^ 

35 

VB^B  w       ^^^^  9         ^^B   V^F  ^^^  ^P  ^^^m       ^    ^   ^   ^P  ^P    ^  ^m  ^   im 

A.  V.  Taylor 

1,200 

....do 

Oct.  15,*91 

1,060.01 

M 

Walter  I.  Taylor 

9 

1,200 

.-..do 

Sept.  20, '91 

886.96 

>      1891. 
La  ...;  Absent  31  daji 

• 

without    piT. 
Resigned  Septa, 
18^1. 

87 

S.  W.Tucker 

1,200 

....do 

Sept.80,*91 

1,001.10 

Pa.... 

Resigned  Sept  ft 

1891. 
Absent    30   dafi 

88 

Oscar  W.  White 

1,200  :....do 

May   5,  "91 

417.66 

Pa.... 

withoatPir 
Resigned  llAfi. 

' 

1891. 

89 

Andrew  Wilson 

1,200   ....do 

Nov.   4, '91 

1  115.24 

Kans. 

Resigned  Not.  i 

1891. 
Resigned  Sept  A 

1891. 

40 

D.K.  Wright 

1,200  j... .do 

Sept  80, '91 

1,001.10 

Iowa. 

Class  11.000. 

41 

W.  J.  Alsop 

1,000   —-do 

Oct.  81, '91 

961.94 

Ala... 

Absent     7    difi 

.V                   Vr    ^        ^B  ^*  ^^Hr  ^i^    W^   ^    ^P     VB    V    ^    W     W   ^B    ^    ^ 

without  ptr 
Resigned  Oct  a. 
1891. 

• 

42 

John  M.  Blddle 

1,000 

....do...... 

Aug.  17,'91 

714.60 

W.Va 

Resigned  Aug- 17* 

1891. 
Dropped:  not  per- 

43 

(Jeo.  W.  Campbell... 

1,000 

....do 

Mar.  16,  '91 

292.54 

Ga... 

manenily  tP- 

pointed. 

44 

M.  O.  Chance 

1,000 

....do 

Aug.  13, '91 

661.13 

HI.... 

Resigned  AugH 

1891. 
Resigned  JnlT  *• 

IRST 

45 

WiUO.  GUbert 

1,000 

-...do 

July    9, '91 

608.66 

Mich. 

46 

Joseph  Hannan 

• 

1,000 

Apr.  27,  *91 

Nov.  16, '91 

523.70 

Cal... 

lOVI. 

App.  April  tl.  W 
Absent  11  d^s 
without  Dijr 
Resigned    No» 
15.  IWl. 

t 

47 

R.  B.Hodges 

1,000 

Dec.    1,'90 

Mar.  29,  '91 

328.66 

Ga.... 

Dropped:  notpo^ 
manently     •?- 
pointed. 

48 

Thos.  W.  Jones,  Jr  .. 

1,000 

....do 

Feb.  10, '91 

196.06 

S.C.-. 

Resigned  Feb.  1*. 

1891. 
Died    March  ft 

1891.                . 
Resigned  June  » 

1891 
App.  July  10,  ig- 

Resigned    Oct 

49  j  Frank  E.  lArlmAr  .. 

1 

1,000 

....do 

Mar.  29, '91 

828.66 

Tex... 

50  1  T.  H.  Iiearr 

1,000 

....do 

June  15, '91 

M3.01 

N.  C. 

51 

E.  P.  Lewis 

1,000 

July  10, -91 

Oct.   12, '91 

258.91 

..do... 

12,  1891.      ^.^ 

52 

W.  E.Mowrer 

1,000 

Dec.    1,'90 

Apr.  12,  •91 

390.09 

Mo... 

Resigned  April  a 

App.  Feb.  1.  IW- 
Tfransferwd  v> 
office  Secrettiy 

53    Robt.  E.  Parker 

1,000 

Feb.    1,*91 

June  24,  '91 

891.69 

Cal... 

, 

of  War.  _  ^ 

54 

liouls  W.  Rellly 

1,000 

Mar.25,*91 

Mar.  81, '91 

19.44 

Ohio. 

App.  Mar.  ft. » 
Resigned  M»r. 
81,  1&1.   ^  , 

65  •  E.  T.  Richardson.-.. 

1,000 

Dec.    l.W 

Oct.     9,  '91 

858.66 

Miss. 

Resigned  Oct  >. 

1891 

60 

John  J.  Steams 

1,000 

....do 

July  14, '91 

622.24 

Mass. 

Discharged   Jw 
14,  1891.  ^  ^  , 

W    Joseph  Stewart 

1,000 

...do 

May    1,'91 

419.65 

Mo... 

Resigned  M>r  '• 
1891. 

68  1  C.  F.  Thompson 

1,000 

....do 

Oct.  26, '91 

9M.65 

Mass.f  Resigned  Oct.  » 

1      1891. 

80  j  Johns.  Wheatly.... 

1,000 

May  28,*01 

July    8, '91 

98.82 

Ky... 

^IE^*>r^ 

00 

Henry  K.  White 

1,000 

Mar.28,*91 

Oct.   16,  ^91 

651.67 

Wis.. 

61 

Clement  WiUlams. . . 

1,000 

Dec.    1,*90 

Feb.  28  91 

881.41 

La... 

Died  Feb.  Ojff* 

ii 

JohaC  Wlaa«...— • 

1,009 

•...do  .••••. 

Jan.    6.  91 

96.09 

D.  0.. 
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)t showing thenames,  eompensationy  etc,  of  clerks,  messengers,  etc.— Continued. 

CASUALTIBS-Gontinued. 


Period  of  service. 

1^ 

Names. 

Annual 
salary. 

Amount 
received. 

Reside 
when 
point< 

Prom- 

To— 

Remarks. 

CopyiiU. 

-•* 

ley  J  Clark 

9900 
900 

• 

July  18,  "91 
Dec    l.*90 

July  18, '91 
Oct.  2i,*91 

Ala... 
Ohio. 

App.  July  13,  1891. 

Absent    1     day 

without  pay. 

Resigned  July  13, 

1891. 
Absent     24     days 

without  pay. 

Discharged  Oct. 

24,  1891. 

• 

.  Rowland 

tatU  Mestmgert. 

9716.53 

H.  Arrlngton.. 
lael  Bowles 

Pollock 

720 

720 

[      >660 
720 

^       720 

Dec    1,*90 

....do 

....do 

Dec    9,*90 

Dee.    l.'OO 

Pec.  Sl,*90 

Dec.    6, '90 

Dec.    8, '90 
Oct.     1,'91 

Feb.  1ft,  ^91 

60.60 

11  74 

12.56 
584.22 

N.  C. 

Pa  ... 

ni.... 

Ohio. 

Discharged     Dec. 

31,1890. 
Died  Dec  6,  1H90. 
Promoted  Dec.  8, 

1890.    Absent   10 
<    days  without 

iF.  Belnhard... 
Laborert. 

506.78 
152.60 

pay.  Discharged 
I    Oct.  1.  1891. 
Resigned  Feb.  15, 

1891. 

ael  Jones 

660 

r      SS60 
660 

660 
660 

Dec    1,*90 

.-..do 

Dec    9,*90 

Dec    1,'90 
Jan.  27,^91 

June  6, '91 

Dec.    8, '90 
Oct.  26, -91 

June  16,  '91 
Apr.  26, '91 

842.06 

Va... 

-..do.. 
Tenn. 

N.J.- 

Discharged    June 
6,  1891. 

(Promoted  Dec.  8, 
{    1890.      Resigned 

lesE.  Minor 

6,85 
582.89 

Bankln 

>lSw»yze 

589,74 
858.40 

160.06 

(    Oct.  25,  1891. 

Transferred  to  of- 
fice of  Surgeon- 
General  June  16, 
1891. 

Appointed  Jan.  27, 
1891,  for  3 
months.  Absent 
3  days  without 
pay.  Dropped 
April  26.  1891. 

Laborer. 


*  Messenger  boy. 


i  showing  the  names,  compensation,  etc,,  of  clerks,  messengers,  assistant  mes- 
r,  and  watchmen  employed  in  the  office  of  the  AdjtUant-Oeneral  of  the  Army 
December  J,  1890,  to  November  SO,  1891, 


Names. 

Annual 
salary. 

Period  of  service. 

Amount 
received. 

Residence  when 

From— 

To- 

appointed. 

Class  B. 
Chi^  Clerk, 
lael  P.  Thlan 

CliASS  i. 
Bock 

•2,000 

1,800 
1,800 
1.800 

1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 
1,800 

Dec    1,1890 

Dec    1,1890 
....do 

Nov.  30, 1891 

Nov.  30, 1891 
....do, 

12,000.00 

1,800.00 
1,800.00 
1,800.00 
1,800.00 
1.800.00 
1.800.00 
1,800.00 
1,800.00 
1.800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 

New  York. 

Dist.  of  Columbia. 

7  S.  Brlnkerhofl 

les  Brown 

New  York. 

-...do 

....do 

....do 

do 

Do. 

aminEngel 

niAt.  rif  r!nliiTnb1f^ 

aniel  nershler 

....do 

....do 

Illinois. 

d  E.  Holmra 

....do 

do 

West  Virginia. 

k  Jones 

....do 

....do 

New  York. 

irW.  Longan 

....do 

do 

Pennsylvania. 
Minnesota. 

Llllam  Palmer ....... 

do 

....do 

Am  N.  Peck 

.:..do 

do 

....do 

do 

New  York. 

D.  Sabine 

Massachusetts. 

les  W.  Shelton  .*.... 

....do 

....do 

Do. 

erlck  H.  Stafford.... 

-..do „ 

....do...,,.. 

New  YoTlt 

I.  lix.  99 — 99 


\ 


i; 
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Statement  sliotcing  the  names,  compensation,  etc. ,  of  clerks,  messengers,  etc.— Continued 


No. 


:! 


'     ] 


Names. 


Class  4— Continued. 


14 
15 


1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 
<» 

23 
24 
25 
26 
27 


Frederick  T.  Wilson 
Henry  C.  Wood , 


Class  3. 

Jeremiah  C.  Allen... 
Sanford  Bradbury  .. 

Charles  Brandt 

Gustavus  A.  Brandt. 

William  Bremer 

Laurence  J.  Bryan  .. 

John  Cameron 

Frances  B.  Heitman 
Charles  F.  Kee fer ... 

Norval  W.  King 

Harvey  A.  Kohr 

Jesse  W.  Lee.  Jr 

John  McCiii-thy 

George  W.  Nagle 

Thomas  B.  Nolan ... 
Thoma*<  R.  Senior... 
Thomas  Y.  Yeates .. 


Class  2. 

Edward  H.  Atkins 

George  V.  Balch 

Albert  F.  Bayard 

Thomas  Bevuns 

Morris  Cohen 

Edmond  Cutterlll 

Florence  Donohue _ 

George  B.  French 

tYank  A.  Hopper 

Thomas  Huslam 

Daniel  E.  Knapp 

Martin  B.  Llchty 

George  W.  McKee 

Charles  E.  Persons 

Henry  J.  Playter 

St.  George  R.  Raby 

William  H.  B.  Ramsey.. 

Charh's  Sniiih 

Fredrrick  U.  Smith 

William  (}.  Spottswood. 
Lewis  Williams 


Class  1. 

Hanson  F.  Barnard 

Ulrey  J.  Blller 

Daniel  D.  Brennan 

Thomas  G.  Carmlck  ... 
George  H.  Chad  wick  ... 

John  .S.  Chiirk'scm 

Leonard  C.  Cliew 

Daniel  Clarke 

Arthur  E.  Clifford 

Fred .  O.  Congtlon 

Charles  F.  Crosby 

Richard  Cullen 

Valentine  H.  Cuming.. 

Edward  W.  Davis 

E.  W;irren  Day 

Asaph  I)<Hlge 

Edward  Duff 

Charles  S.  Elliott 

Charles  Erwln 

Edward  B.  E>'non 

JohnB.  P\)ote» 

Elmer  A.  Forl>es 

1^'U.iamln  C.  ( iallup 

Charles  E.Gannon 

Charles  W.  (ieddes 

Horatio  G.  (Jibson.  Jr. «. 
Frederick  W.Grossart 


>  Appointed. 


Annual 
salary. 


11,800 
1,800 


1, 
1, 
1, 
1, 
1, 
1, 
1. 
1, 
1, 
1, 
1. 
1. 
1. 
1. 
1. 
1. 
1, 


600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 
600 


Period  of  8ervlc«. 


From— 


1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,4*H) 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 


1,200 
1,200 
1.200 
1.200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,20<1 
1,200 
1,200 
1.200 
1,200 
1,200 


Dec.    1,1890 
....do 


Dec.    1,1890 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

..-.do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Dec.    1  1890 

....do 

....do 

...-do 

-.-.do 

....do 

....do 

....do 

....do 

..-.do 

....do 

....do 

....do 

....do 

...do , 

....do 

....do 

....do 

....do 

....do 

....do 


To— 


Amount 
received. 


Nov.  1,1891 
....do 


Nov.  30, 1891 
....do 


.do. 
.do, 
.do. 
.do. 
.do, 
do, 
do. 
.do. 
.do, 
-do. 
.do. 
-do. 
do. 
.do. 
.do. 


Nov.  30, 1891 
....do 


Dec.    1,1890 

....do 

....do 

....do 

do 

....do 

....do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Apr.  14, 1891 
Dec.   1,1890 

....do 

....do 

do 

....do 

....do 


.do., 
do., 
.do., 
do., 
.do., 
.do., 
.do., 
-do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do. 
.do. 
-do., 
.do. 
.do. 
.do. 


Nov.  30, 1891 

do 

do 

....do 

..  .do 

....do 

....do 

...-do 

...-do 

....do 

....do 

....do 

...do 

-...do 

....do 

....do 

....do 

....do 

....do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


tl,800.00 
1,800.00 


1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.-00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00 


1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1.400.00 
1.400.00 
1,400.00 
1,400.00 
1,400.00 
1.400.00 
1,400.00 
1,100.00 


1,200.00 
1.200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,900.00 
1,200.00 
1,200.00 
1,200.00 

756.04 
1,200.00 
1.200.00 
1,200.00 
1,200.00 

868.13 
1,200.00 


Residence  when 
appointed. 


MassachnaetU. 
Pennsylvania. 


Wisconsin. 

New  York. 

Maryltmd. 

Dist.  of  ColumltU 

Indiana. 

New  York. 

Pennsylvania 

Ohio. 

Pennsylvania. 

Dist.  of  Columbia 

Pennsylvania. 

Maryland. 

Dist.  of  Colombb 

Maryland. 

Pennsylvania. 

Do. 
Dist.  of  ColumbU 


Connectlcat 
Dist.  of  Columbia 
New  York. 
Missouri. 
New  York. 
Dist  of  Columbia 
New  York. 
Mas.sachusetti». 
Pennsylvania. 

Do. 
New  York. 
Dist.  of  Columbia 
Pennsylvania. 
Vermont. 
Iowa. 
New  York. 
Pennsylvania. 
Dist.  of  Columbia 
Wisconsin. 
Pennsylvania. 
Dist.  of  Columbia 


Dist,  of  Columbia 

Tennessee. 

New  York. 

California. 

Alabama, 

Ohio. 

Dist.  ofColumWa. 

Maryland. 
New  Hampshire- 
New  York. 
Virginia. 
Kansas.  . 

Dist.  of  ColumbU 

Do. 
New  York. 

Do. 
Pennsylvania 

Kansas. 

New  York. 

Pennsylvania 

New  Y^^^k. 

Kansas. 

Oregon. 

Massachusetts. 

South  Carolina 

Kentiidcy. 

California. 


*  Absent  71  days  widiout  pay. 
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tshovying  the  nameSj  compensation,  etc, of  clerks,  messengers,  cte.— Continued. 


Names. 


iss  1— Continued. 


wyer  Hardestyi. 


r  Herman 

>hH.C.Hollin8 

•8  O.Hudson 

erl.  Hunter 

ael  Kelly 

eS.  Lawton 

am  £.  Leonard 

beth.F.  Long 

:).  Lyons 

ies  M.  McCann 

ies  F.  MrDermott.. 

L.  McGee 

8  L.  McGlone* 

las  McKeman 

srlck  O.  Mack 

an  lei  M.  Macrae... 

las  Maloney 

rtH.  Martin 

T.  Masters 

ivus  B,  Maynadier 

ne  M.  Merrick^ 

»hR.Mlckle 

A.  Moran 

Morlarty< 

am  Mulhall 

Dr  Nelson* 

In  O'Connor 

u-dO'Dowd 

es  H.  Ourand 

k  W.  Paige 

»n  C.  Patterson 

D.  Patterson 

nH.  Pearson 

es  O.  Plerson 

amT.  Prlddy 

?e  W.  Higgles 

p  R.  R.  Sattes 

jr  Schulz 

amM.  Sefton 


Annual 
salary. 


8  S.  SmithV 


)rd  W.  Smith.. 
amM.  Smith  ... 
»h  Smolinski.... 

es  Spencer 

es  M.  Staler. i.. 

in  L.  Stowell.... 

>nS.  Sturges  ... 

S.  Thompson.. 

f  Tumtoufl , 

es  L.  Walker... 

pH.  Weber , 

ur  Wlecker , 

n  Williamson:. 

jre  A.  Young 

jr  A.  Hayward*.. 
it  B.  Holcombe* 

Mltcheir , 

S.Terry^ 


CliASB  C. 


O.Baker 

C.  Buck* 

len  A.  Cairns* 
lan  H.Camp*, 
es  Forbes 


81.000 

i.aoo 


i,aoo 

1,200 
1,200 
1,200 
1,200 
1,800 
1,200 
1,200 
1,300 
1,200 
1,200 
1,200 
1,200 
i,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 

1,000 
1,200 


1,200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 


Period  of  service. 


From- 


t>ec.  1,1800 
Feb.  10, 1891 


Dec.  1,1890 
....do 


....do 

....do 

....do 

....do 

....do 

....do 

...-do 

.-.-do 

....do 

....do 

....do 

....do 

....do 

do.: 

..-.do 

...do 

.-.do 

..--do 

....do 

....do 

....do 

May  1,1891 
Dec.  1, 1890 

....do 

....do 

...-do 

...do 

....do 

..-.do 

....do 

....do 

....do 

....do 

-...do 

....do 

-..do 

..-.do 


...do 

Aug.  5, 1891 


Dec.  1, 1890 
...do 


...do.... 

...do 

...do.... 

—  -do.... 

...do.... 

—do.... 

...do.... 

...do.... 

...do.... 

.-do.... 

..-.do.... 

...do.... 

..-.do... 

-..do.... 

...do.... 

....do..-. 


1,200  Dec.  1,1890 
1,000  Aug.  17, 1891 
1,000  Dec.  1,1890 
1,000  ,  Sept.  17, 1891 
1,000  I  Dec.    1,1890 


To— 


Amount 
received. 


Feb.  15, 1891 
Nov.  30, 1891 


Nov.  ao,  1891 
....do 


.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 

do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Aug.  4. 1891 
Nov.a0,1891 


Nov.30,1891 
...do 


....do 

...do 

...do 

...do 

...do 

....do 

.-.do 

....do 

..-do 

....do 

....do 

....do 

Apr.  9,1891 
Feb.  15. 1891 
Aug.  4,1891 
Apr.  25, 1891 


Nov.  30, 1891 

-..do 

.-.do 

....do 

....do 


8211.97 
945.53 


Residence  whe  n 
api>ointed. 


,  157. 50  I 
,£03.00  ' 
,200.00  j 
,200.00  ! 
,200.00  ; 
,200.00  1 
,200.00  I 
,200.00 
,200.00  * 
,200.00  I 
,200.00  j 
,300.00 
,200.00  ! 
,160.44  I 
,200.00  ! 
,200.00  < 
,200.00  , 
,300.00 
,200.00  I 
,200.00 
,200.00 
,  190. 77  I 
,200.00  j 

,2a). 00  ! 

700.00  '- 
,200.00  I 
,200.00  ' 
,200.00  I 
,200.00  , 
,200.00 
,200.00  ! 
,200.00  I 
,200.00  ! 
,200.00  ; 
,300.00  I 
,  200. 00 
,  200. 00  '■ 
,200.00 
,200.00  j 
,200.00  I 


679.27 
884.74 


1,064.01 

1.300.00 

1,200.00 

1,200.00 

1,200.00 

1,200.00 

1,200.00 

1.200.00 

1,300.00 

1,200.00 

1,200.00 

1,300.00 

1,200.00 

1,200.00 

1,200.00 

430.77 

254.40 

815. 24 

483.52 


West  Virginia. 

Louisiana. 

Dist.  of  Columbia. 

Texas 

Dist.  of  Columbia. 

Do. 

Do. 
Iowa. 

Dist.  of  Columbia. 
Ohio.    • 
Florida. 

Dist.  of  Columbia. 
West  Virginia. 
Virginia. 
Dist.  of  ColumMa. 

Do. 
New  Mexico. 
Dist.  of  Columbia. 
Florida. 
New  York. 
Dist.  of  Columbia. 
New  York. 
Pennsylvania. 
Texas. 
Ohio. 
Maryland. 
Michigan. 
Dist.  of  Columbia. 
Virginia. 
Louisiana. 
Dist.  of  Columbia. 
Tennessee. 
Michigan. 
West  Virginia. 
New  York. 
Virginia. 
Dist.  of  Columbia. 
Ohio. 
Dist.  of  Columbia. 

Do. 


^Oeorgia. 

Michigan. 

Pennsylvania. 

Dist.  of  Columbia. 

Pennsylvania. 

Illinois. 

Kansas. 

New  York. 

California. 

Dist.  of  Columbia. 

New  York. 

Dist.  of  Columbia. 

Do. 
Arkansas. 
Dist.  of  Columbia. 
Minnesota. 
New  York. 
Dist.  of  Columbia. 
Illinois. 


1 ,  000. 00    Pennsylvania. 

288.16  !  New  Hampshire. 
1,000.00  ;  Pennsylvania. 

!  Idaho. 

1,000.00  I  New  York. 


moted. 

ent  12  days  without  pay. 

ent  1  day  without  pay. 

nsf erred  from  office  of  Chief  Signal  Officer. 


*  Appointed. 

*  Resigned. 
»  Died. 

•Appointed;  no  payment  made 


» 

i 


Hj 


* 
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EUPLOTES  OF  THE   WAR  DEPABTMENT. 


Statenvent  showing  the  nama,  compensation,  etc. ,  ofdetka,  messengers,  etc. — Continned. 


No. 

Names. 

Annual 
salary. 

Period  of  service. 

Amonnt 
received. 

Residence  wtai 

BYom— 

To- 

appointed. 

6 

7 

GLA88  C— Contlntied. 

Horace  D.  Goodale* 

Wm.  E.  Horton* 

81,000 
1,000 
1,000 
1,000 

I    1.200 
1,000 

1,000 

840 
840 
840 
840 

720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 

780 
720 
720 

Dec.  27,1800 
Mar.  18, 1801 
Dec    1,1800 
....do.I 

....do 

July  1,1891 

Deo.   9,1800 

Dec    1,1800 

.—do 

....do 

Nov.80,1891 

.-..do 

.-.do 

....do 

Juneao,  1891 
July  81, 1891 

June  8,1891 

Nov.  80, 1891 

....do 

....do 

8929.89 

718.68 

1,000.00 

1,000,00 

NewYort. 
Rhode  Island. 

8 
9 

Sydney  R.  JacolM 

wm.  A.  Soott 

Wisconsin 
Dist.  of  Colmnbls 

Chas.  E.  Brunthaver* 

Walter  J.  Perry* 

Messengers. 
Stephen  Kane 

701.10 
84.20 

iohla 

1 

785.30 
602.08 

840.00 
840.00 
840.00 
840.00 

720.00 
720.00 
7«>.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720.00 

720.00 
720.00 
720.00 

'MaaBacanuettB. 

• 

Diat.  of  OolmnUa 

2 

James  MofHiton 

Do, 

S 

Ira  O.  Scott 

California. 

4 

Llndsey  Wlnslow 

....do 

Dee.   1,1890 
do 

do... 

Nov.  80, 1891 
do 

Virginia. 

Dist.  of  Columbia 

1 

Assistant  messengers. 
Joseph  Allen . .-... 

2 

James  P.  Ciillen ...... 

Tatit^mvw|M- 

8 

Charles  B.  Davis 

....do 

-..do 

Dist.  of  Colombia 

4 

William  G11» 

....do 

do ... 

Do. 

5 

SeptemiUB  T.  Graham 

Auinist  Grimm 

....do 

....do 

Kansafi. 

6 

....do 

....do 

7 

Benjamin  Jacobs 

Charles  Kober 

....do 

....do 

Do. 

8 

....do 

.-.do 

Illinois. 

9 

Patrick  Larkin 

....do 

....do 

Dist.  of  Columbia 

10 

JohnT.  McKeon 

....do 

do 

....do 

....do 

Do. 

11 

Lewis  J.  Melchior 

Andrew  Mills .._ 

Maryland. 
Dist.  of  ColmnUa 

12 

....do 

....do 

18 
14 
15 
16 
17 
18 
19 

Alexander  Oglesby 

Edwin  D.  Perkins 

William  H.  Pike 

....do 

....do 

....do 

.—.do ... 

....do - 

.-.do 

....do 

....do 

Virginia. 

Dist.  of  Columbia 

M  assachusetta 

George  R.  Rowan 

James  H.  Smith ..... 

New  York. 

....do 

do....... 

Virginia. 
Maryland. 
Dist.  of  Columbia 

Reuben  M.  Whitney 

....do 

....do 

-..do 

Dec    1,1800 

....do 

....do 

..-do 

—  .do 

....do 

Nov.  80, 1891 

do 

....do 

80 
1 

WilUam  W.  Withington. 

Watchmen. 
John  Anderson 

Pennsylvania. 

Pennsylvania. 
New  York. 
Dist.  of  ColimibU. 

2 
8 

Michael  Cavanagh 

Morgan  Mclnemey 

1  Api>ointed.        *  Reduced  and  appointment  expired.      *  Probationary  appointment  expired. 

Statement  showing  the  names,  compensation,  etc.,  of  derksy  messengers,  laborers,  and 
watchmen  emphyed  in  the  office  of  the  ln»jf>ector'Gfeneral  from  December  i,  1S90,  to 
November  SO,  1891, 


No. 


Name. 


8 

4 


5 
6 


Class  4. 
Warren  H.  Orcutt 

Class  8. 
Otis  B.  Good  all 

Class  2. 

A.  C.  Quisenberry 

B..  Bunnemeyer , 

Class  1. 

J.  D.  Parker* 

C.  P.  Dickens' , 

Assistant  Messenger. 

John  Connolly 


Annual 
salary. 


81,800.00 


1,000.00 


1,400.00 
1,400.00 


1,200.00 
1,200.00 


.720.00 


Period  of  service. 


Prom- 


Dec    1,1890 


Dec.    1, 1800 


Dec    1,1890 
.-.do 


July  1,1891 
do  


To— 


Nov.  80, 1891 


Nov.  80, 1891 


Nov.  80, 1891 
.—.do 


Nov.  80, 1891 
....do 


Amount 
received. 


81,800.00 


1,000.00 


1,400.00 

i,4oaoo 


486.90 
498.90 


Residence  wben 
appointed. 


Dec.    1.1890   Nov.  30, 1891       720.00 


Army. 

New  Hampibire. 


Kentucky. 
Army. 


Virginia. 
PennsylvaoJai 


Army. 


» Transferred  from  the  office  of  the  Chief  Signal  Officer,  July  1, 1891. 

*  Transferred  from  the  office  of  the  Chief  Signal  Officer,  July  1, 1891,  and  promoted  to  Claw  I. 


EMPLOT^S   OF  THE   WAB  DEPABTlfENT. 
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SUxUmefnt  showing  the  namea,  compensation^  etc.,  of  derks,  copyists,  and  messengers 
employed  in  the  Judge-AdoocoUe-QeneraTs  Office  from  December  1, 1890,  to  November 
SO,  1891. 


No. 


2 


6 
6 
7 
8 


Names. 


10 


11 


12 
13 


ChUf  CUrk. 

J.  N.  Morrison 

Glass  8. 

Francis  Q.  Saxton .... 
L.  W.  Call 

Class  8. 

John  P.  Slmonton 

CLASS  1. 

Thomas  Spragrue 

Cyrus  Chambers 

John  J.  Snodffrass 

Thomas  B.  AUen 

Class  C. 
Harry  Chapman 

Class  D. 
William  H.  Dobson ... 

Me$ttnger. 

John  Tennyson 

AtHftofU  mett€ng€rs. 

William  B.  Yeatman^. 
Charles  H.  Wood* 


ATiTiual 
salary. 


0,000 


1,000 
1,000 


1,400 


i,aoo 

1,200 
1,200 
1,200 


1,000 
900 
840 


720 
720 


Period  of  service. 


From— 


Dec  1,1800 


Dec  1,1800 
.-..do 


Dec   1,1800 


Dec.    1,1800 

.--.do 

....do....... 

. do 


Dec    1,1890 


Dec.   1,1890 


Dec.   1,1800 


Dec    1,1800 
Feb.   1,1891 


To- 


Amomit 
received. 


Not.  80, 1801 


NOT.!8O,1801 
. do....... 


Not.  80, 1801 


Not.  80, 1801 
....do....... 

do 

-...do 


Not.  80, 1801 


Not.  80, 1801 


Not.  80, 1891 


Jan.  81,1801 
Not.  80, 1891 


88,000,00 


1  000.00 
1,600.00 


i,4oaoo 


1,200.00 
1,200.00 
1,200.00 
1,200.00 


1,000.00 


900.00 


84a  00 


112.00 
507.40 


Residence  vrhen 
appointed. 


Missouri 


Illinois. 

KftTIBaWii 


Indiana. 


TniHan%, 

Iowa. 

PennsylTsnla. 

Missouri. 


New  York. 
PennsylTsnla. 
Dist.  of  Columbia. 


Dist.  of  Columbia. 
Do. 


>  Resigned  Jan.  81, 1891. 


•Appointed  Feb.  1, 1801. 


Statement  showing  the  names  of  clerks  and  others  employed  in  the  office  of  the  Quarter- 
master-Qeneral,  U.  8.  Army,  from  December  7, 1890,  to  November  SO,  1891. 


No. 

Name. 

Aimnal 

salary. 

Period  of  serTloc 

Amount 
recelTed. 

Residence  when 

From— 

To- 

appointed. 

1 

2 
S 

4 

Class  B. 

J.  Z..Dare... * 

Class  i. 

Georse  K.  Finckel .... 

Alez/W.  Lattimore ...... 

Charles  Ebert 

88,000 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800. 

1.800 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800 

1,800 

1,600 
1,000 

Dec   1,1800 

Dec   1,1880 

—.do 

....do 

NOT.80,1891 

Not.  80, 1891 

.-..do 

....do 

88,000.00 

1,800,00 
1,800.00 
1,800.00 
1,HU0.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,683.20 
992.81 

1,000.00 
1,600.00 

PennsylTsnla. 

Dist.  of  Columbia. 

Indiana. 

New  York. 

ft 

Albert  Gaines 

....do 

....do 

Maine. 

A 

Fred.  A.  Gee 

....do....... 

....do 

New  York. 

7 

George  E.  Davis 

....do 

....do 

-...do 

....do 

Pennsylvania. 

8 

Henry  D.  Saxton 

Francis  M.  Schrelner 

Robert  Armour ..... 

Massachusetts. 

0 

....do 

. do 

Dist.  of  Columbia. 

10 

....do 

....do 

-..-do 

....do 

New  York. 

11 

GtoorgeW.  Callahan 

John  Ht  Hood ..„  ^^. 

PennsylTsnla. 

12 

...-do....... 

....do 

Dist.  of  Columbia. 

13 

H.  H.  Parmenter 

....do 

....do 

Massachusetts. 

14^ 

Abner  Y.  Leechi 

Thomas  W.  Webster^ 

Class  8. 

William  H.  Hodges  ...... 

George  Marsh 

....do 

....do 

Dist.  of  Columbia 

16 
17 

— do....... 

Dec.   1,1890 
..-.do 

June  18, 1891 

Not.  80, 1891 
— do....... 

Maryland. 

New  Jersey 
IlUnols. 

>  Promoted  from  dass  8  July  1, 189L 


•Died  Jons  18,1891* 


I 


? 


u 


.t 
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EMPLOYES  OF  THE  WAE  DEPARTMENT. 


Statement  showing  the  names,  compensation,  etc, ,  of  clerks,  messengers,  etc, — Ck)ntinu< 


No. 


18 
10 

ao 

21 
22 
28 
24 
25 
26 


27 
28 
20 
80 
31 
82 
88 
84 
85 
86 
87 
88 
80 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
60 
51 


52 
53 
54 
65 
56 
57 
58 
50 
60 
61 
62 
63 
64 
65 
66 

m 

68 
60 
70 
71 
72 
73 
74 
75 
76 
77 
78 
70 
80 
81 
82 


Names, 


Glass  8— Continued. 


John  M.  Orahame... 
Henry  W.  Smith .... 
Henry  B.  Pemald... 

Henry  P.  Files 

John  H.  Plckell 

Alex.  H.  Morrison... 
Lucius  F.  Randolph 
Frank  S.  Altemus... 
Robert  M.  Barnltz^ . 


Class  2. 

Benjamin  A.  Farless... 

Noah  H.  Martin 

William  H.  Burnett"... 

James  Williamson 

Samuel  M.  Thatcher... 

John  B.  Pearce 

Allls  W.  Ogden 

Edward  Flagg 

Thomas  Montgomery.. 

Isaac  N.  Thornburg 

Frank  H.  Evans 

John  D.  Crelghton 

Charles  W.  Hills 

Francki  McLean 

E.  D.  Sedgwick,  Miss .. 
Edward  vJT  Townsend* . 

William  Ryan 

James  F.  Dooley 

Frank  O.  Ball 

John  A.  Botts 

Frank  B.  Holden 

Lewis  B.  Parker 

Roberts.  Fugltt* 

John  Berry* ■ 

Ernest  Hawkins* 


Class  1. 

L.  F.  Fix 

James  S.  Franklin 

James  McMahon 

D.  W.  Cleaver 

William  B.  Johnson  .... 
Lizzie  A.  Richardson,  Mlss^ 

Emily  Ring,  Mrs 

Walter  S.  McFarlan'... 

E .  T.  Co^^'perth  walte,Mlss» 

Ida  Allen,  Miss 

Caroline  A.  Sherman, Miss 

E.  S.  Gurley,  Mrs 

Mary  L.  Davidson,  Miss.. 

J.J.Pratt 

Helen  J.  Pauldinc.  Mrs. 
Sarah  L.  Myers,  Mrs... 
Wm.  F.  McBride 

F.  A.  VonTagen 

Hiram  H.  Martin 

John  M.  McFarland 

Howard  L.  Johnson*® 

William  Geddes 

Isaac  J.  Jacquette 

WiUianH.  Fuller" 

Susan  C.  Roy,  Miss 

Emma  G.  Brewer,  Mrs... 
Annie  G.  Davis,  Miss... 
VictoriaJ.  LeCompte.  Miss 
Mary  L.  Mauger,  Ml.ss .. . 

Eliza  C.  BuU,  Miss 

Julia  P.  Humphrey,  Miss 


Annual 
salary. 


11,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1.600 
1,600 


1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 


1,200 
1,200 
1,200 
!.20C 
1,200 

i:iai 

1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 


Period  of  service. 


Prom— 


....do 
....do 
....do 
...-do 
...-do 

do 

....do 
....do 


1,1890 


Dec.   1,1890 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

.:..do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Dec.  1, 
...do. 
....do. 
...do. 
....do. 
....do. 
....do. 
..-.do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
.do. 
do. 
....do. 
....do. 
....do. 
....do, 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
...  do. 
....do. 
...do . 


1890 


To— 


Not.  80, 1801 

do 

-..do 

....do 


.do 

.do 

.do. 

.do 

.do 


81,600.00 
1,600.00 
1,600.00 
1,600.00 
1,600.00  i 

1,600.00  ; 

1,600.00 
1,600.00  I 
1,483.10  ! 


Not.  80, 1891 

....do 

....do 

....do 

....do 


....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

....do 

....do. 

.-.do 

....do 

....do 

....do 

....do 

....do 

....do 

May  81, 1891 


Nov.  80, 1891 
....do 

....do : 

....do 

..do 


Amount 
received. 


..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

..do.... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

...do... 

..do-.., 

.-do-... 

--do.... 

..do.... 


Residence  wh< 
appointed. 


1,400.00 

i.4oaoo 

1,242.19  ; 
1,400.00  i 
1,400.00  : 
1,400.00  ! 
1,400.00 

1,400.00 ; 

1,400.00  : 
1,400.00  • 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,293.44 
1,400.00 
1.400.00 
1,400.00 
1.400.00 
1,400.00 
1,400.00 
1,298  04 
1,283.20 
702.50 


1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1.178.82 
1,200.00 
1,15».62 
1.193.47 
1.200.00 
1,200.00 

i.2oaoo 

1,200.00 
1,200.00 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 
1,200.00 
1.190.22 
1,200.00 
1,300.00 
1.190.71 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,900.00 
1,200,00 


Maryland. 
New  York. 
Massachusetu 
Dlst.  of  ColQio 
New  York. 
Missouri. 
New  York. 
Pennsylvania 
New  \  ork. 


New  York. 
Pennsylvania 
Iowa. 
Pennsylvania 

Do. 
Ohio. 
New  York. 
Massarbusetti 
New  York. 
West  Virginia 
NewHampsU 
Massachusetts 
Ohio. 
New  York. 
Connecticnt. 
New  York. 
Nebraska. 
Dlst.  of  Colun 
Wisconsin. 
Dist.  of  Colum 
Maine. 

South  Carolliu 
Dist.  of  Colnni 

Do. 
Tennessee, 


Ohio. 

Pennsylvania 
New  \  ork, 
Iowa. 

Ohio. 
NewHarapshlr 

New  York. 
Dist.  of  Columl 
Pennsvlvanla- 
Dist.  o'f  Ooluml 
Virginia. 
Iowa. 
Maryland. 
New  York. 

Do. 
PennsylTinia 

Do. 
Minnesota 

Illinois.         , 
Dlst.  of  Columl 

Pennsylvania- 
Indiana. 
Pemisyljani*' 
Marylarfi. 
Dist.  of  Columl 
Kansas.  , 
Dist.  of  Ooluml 

Do.       , 
Pennsylvania 

Michigan. 
Vermont. 


1  Promoted  from  class  2,  July  1, 1801. 
*  Absent  41  days,  3  hours,  and  30  minutes,  with- 
out pay. 
•Absent  28  days  without  pay. 
<  Promoted  from  class  1  Jime  4, 1801. 
'Promoted  from  class  1  July  1, 1891. 
•BMiffned  May  81, 1891. 


T  Absent  6  days,  8  hours,  and  30  minutes,  w 
out  pay. 

»  Absent  13  days  without  pay. 

•Absent 2  days  without  pay. 
>o  Absent  3  days  without  pay. 
u  Absent  8  days  and  6  hours  without  pay- 
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Statement  showing  the  names,  compensation,  etc. ,  of  clerks,  messenqers,  etc. — Continued. 


No. 


84 
85 
86 
87 


Names. 


91 
02 
08 
04 
06  • 

07 

oa  I 


09 
100 
101 
IffiS 
103 
104 


Class  l— Continued. 

Marda  Richardson,  Miss^ 

Susan  M.  Landon> 

George  U.  Hammond* ... 

Oscar  V.  MitcheU* 

Louis  Oale^ki'* 

E.  D.  Stone,  Mrs* 

Class  £. 

M.  H.  Fiilebrown.  Mrs ... 

Eliza  Wilkes,  Mlssc 

E.  S.  Crawford,  Miss 

Jane  P.  Montgomery,  Mrs. 

Harriet  Cnur,  Mrs 

Joanna  W.  Turner,  Mrs.. 

WiUlam  Z.Bali 

Smith  C.  Pedigo 

William  D.  Mackenzie... 
Benjamin  F.  Clayton^ ... 

Staled  Typewriter: 

Jennie  B.  Jones,  Miss 

Annie  Harding,  Mra 

Jennie  Lawson,  Miss 

Katharine  K.  Hill,  Mrs  .. 
Annie  £.  Loomis,  Mrs... 
Thomas  Curran* 


Class  C. 


106  :  Henry  Payne 

106  Patrick  Wall.... 

107  Charles  Wilton . . 

108  ,  Henry  Snydam«». 


Class  B. 


100 
110 
111 
112 
113 
114 
115 
116 
117 
118 


George  Phelps 

Charles  McDonough 
George  W.  White ... 

JacoD  H.  Prank 

Christopher  Shaw  .. 

JohnWhelan 

Charles  E.  Beller 

William  Quinn 

Dennis  Horrlgani^.. 
William  H.  Lewis". 


Class  a. 


119  I  Wallace  Grant 

130  !  Thomas  Jouesi3  ... 
121  I  Mary  McGaw,  Mrs 


Mechanic  and  builder. 


122  i  ainton  Smithes 


I  Drafteinen. 

123  '  Irrln  S.  Hubbard"... 

124  ,  Thomas  P.  ChUrelle^fi 


126 
126 


Attistant  Drc^tnnen. 


Gustav  Frlebus". 
MUlard  F.  Lynch 


Anual 
salary. 


11,200 
1,200 
1,200 
1,200 
1,200 
1.200 


1.000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


840 
840 
840 
840 


720 

720 
720 
TOO 
720 
720 
720 
720 
TOO 
720 


660 
660 
480 


2,500 


1,800 
1,800 


1,600 
1,400 


Period  of  service. 


From— 


Dec. 

Julj    1,1891 


To— 


Amount  I    Residence  when 
rec  aived . '        appointed. 


1,1890    Nov.  80, 1801  $1,097.95 


....do 

; do 

Doc.    1, 1890  ;  Nov.  30. 1891 

....do 

....do 


Dec.  1, 1890 

....do 

....do 

...do 


...do 

...do 

...do 

...do 

...do 

Oct.   6,1891 


Dec.  1,  1890 

....do 

....do 

....do 

....do 

July  7, 1891 


Dec.  1,1800 

....do 

....do 

....do 


Dec.  1, 1890 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Dec.  1,  1890 
July  7,  1891 
Dec.    1,1890 


July  2,1891 


Nov.  16, 1891 
Dec.    1,1890 


Dec.    1,1890 
...do 


^ug.  11.1891 
June  30, 1891 


Nov.  30, 1891 

....do 

....do 

....do 


-...do 

....do 

....do 

....do 

....do 

Nov.  30, 1891 


Nov.  30. 1891 
...do 


...do 
...do 
...do 
...do 


Nov.  30, 1891 

....do 

....do 

....do 


Nov.  SO,  1891 
do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

July  6,1891 


Nov.  80, 1891 

....do 

....do 


Nov.  30, 1891 


Nov.  30, 1891 
Apr.  27, 1891 


Jime30, 1891 
Nov.  30. 1891 


498. 9U 
498.90 
!,(«*).  91 
H38.  ifi 
601.10 


1,000. 
018. 
1,0(X<. 
1,0(K>. 
1,000. 
l.UUO. 
1,W)«>. 
1,000. 
1.000. 

15:2. 


00 
44 

00 
(X) 
00 
00 
0() 
00 
00 
25 


Michigan. 

Vermont. 

Minnesota. 

Loulsiiina. 

Nnw  York. 

Massachusetts. 


Dist.  of  Columbia 
i       Do. 
!  Vlr^'lnla. 
I  Ohio. 

I  Pennsylvania. 
I  Wlsoon.sin. 
I  Michigan. 

Texas. 

Illinois. 

New  Jersey. 


1,000.00  Dist.  of  Columbia. 
1.000.00  Do. 

1,000.00  Massachusetts. 

1,000.00  '  Dist.  of  Columbia. 

1,000.00  Virginia. 

399. 53  Rhode  Island. 


840.00  Dist.  of  Columbia. 

840. 00  Do. 

840. 00  Do. 

837.80  Pennsylvania. 


720. 00  Dist.  of  Columbia. 

720. 00  Do. 

720. 00  Ohio. 

720. 00  Maryland. 

720. 00  Miasoiuri. 

720.00  Dist.  of  Columbia. 

720.00  West  Virginia. 

720.00  Dist.  of  Columbia. 

684. 07  Do. 

432.34  Do. 


^.00    Dist.  of  Columbia 
261.85  Do. 

480. 00  Do. 


1, 032. 60     V^ermont. 


78.37 
735.12 


934.80 
1,400.00 


Ohio. 

West  Virginia. 


Dist.  of  Columbia. 
Virginia. 


>  Promoted  fromCla8s  E.  June  4, 1891. 

«  Transferred  from  Record  and  Pension  Divis- 
ion, War  Department.  July  1,  1891. 

»  Promoted  from  Clsiss  E,  Oct.  5,  1891. 

«  Died  August  11, 1801. 

»  Transferred  to  Record  and  Pension  Division, 
War  Department. 

*  Abnent  30  days  without  pay. 
»  Appointed  October  5.  1891. 

*  Amwlnted  July  7. 1891. 

*  Absent  one  day  without  pay. 


^0  Promoted  from  laborer  July  7,  1891. 

"  Died  July  6,  1891. 

1*  Transferred    from    depot   quartermaster's 

office  July  7,  1891. 
»»  Appointed  July  2, 1891. 
1*  Appointed  November  16, 1891. 
w  Died  April  27.  1891. 
*•  Position  omitted  in  legislative,  executive. 

and  Judicial  appropriation  bill  for  fiscal 

year  ending  June  30,  1891. 


!«' 
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Statement  ahmrivg  tlienames^  compensation^  etc,,  of  clerks,  messengers,  etc.— Continues 


4 


No 

Names. 

Annual 
salary. 

Period  of  service. 

Amount 
received. 

Residence  wba 

Prom— 

To— 

appointed. 

127 
128 

129 

Class  A— Continued. 

Aiit.  I>r<{ftsfMn—ConVA. 

Arthur  W.  Hodgklns*.... 
Edgar  M.  Lazarus' 

CHvil  engineer. 

Paul  Bau8ch 

tl.200 

i.aoo 

1,800 
1.200 

Aug.  18, 1891 
Dec    1.1890 

Dec.    1.1890 

Dec    1,1890 

Not.  80, 1891 
Apr.  80  1891 

Not.  30. 1891 

Not.  80. 1891 

8842.35 
600.00 

i.8oaoo 

» 

i,2oaoo 

Dist.  of  Columt 
Maryland. 

New  York. 

130 

AeHstant  civil  engineer. 
Theodore  Frlebus,  Jr 

Dlst.  of  Colnml 

1  Appointed  August  18. 1891. 


•  Resigned  April  80, 1891. 


Statement  showing  the  names,  compensation,  etc.,  of  clerks,  messengers,  and  labm 
employed  in  the  Office  of  the  Commissary-Oeneral  of  Subsistence,  from  Decembei 
1890,  to  November  SO,  1891. 


No. 


3 
A 
5 


6 
7 
8 
9 


10 

II 

12 

13 

14 

15 

10 

17 

18 

19 

20 

21 
»>» 


25 
26 

.»« 
28 
29 


Names. 


CLASS  B. 
William  A.  De  Caindry 

Class  4. 
WiUiamH.  Wetzel 

Class  8. 

John  Penn  Jones 

Chas.  T.  Eldrldge 

WllUam  H.  Partridge.. 

Class  2. 

William  Nourse 

G.  J.  L.  Foxwell 

Charles  N.  Moore 

Joseph  S.  Vausanti 

Class  1. 

R.S.  Kearney 

William  F.  Johnson ... 

John  Barr 

Thomas  M.  Moran 

Charles  W.  Pairo 

S.  WlllardKnevals«... 

James  B.  K.  Elliott 

David  W.  Houghton  ... 

Jos.  Black wckkI 

Peter  Meagher 

Daniel  Stewart 

William  Giiista 

Benjamin  F.  Smith 

Walter  F.  Daly 


Annual 
salary. 


24     Allen  T.  Lewis' 


Class  C. 

Alpheus  W.  Clear . 

A.  J.  Sanderson 

Hermaun  H.  Vos8< 
Casper  C.  Weber*  . 
OrvlUe  J.  Mason  ... 


12.000 


1.800 


1,600 
1.600 
1.600 


1,400 
1,400 
1,400 
1.400 


1,200 
1,200 
1,200 
1,2  0 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 


Period  of  serTloe. 


Prom- 


Dec  1.1890 


Dec  1,1890 


Dec    1.1890 

....do 

— do....... 


Dec    1,1890 

...do 

....do 

....do 


Dec.    1,1890 

....do 

....do 

.-..do 

....do 

.-..do 

....do 

.-..do 

....do 

...do 

...do 

Dec.    1,1890 

...-do 

...do 


Tto— 


Not.  80, 1891 


Not.  8^1 1891 


Not.  80. 1891 

do 

do....... 


Nov.  30, 1891 

....do 

....do 

....do 


Nov.  30, 1891 

....do 

....do 

....do 

-...do 

Jan.  31, 1891 
Not.  30, 1891 

....do 

....do 

....do 

....do 

Nov.  30, 1891 

....do 

....do 


1,000  I. ...do 

1,200    Feb.    1.1891 


1,000 
1,000 
1,000 
1,000 
1,000  ' 


Jan.  81,1891 
Nov.  30. 1891 


Nov.  30, 1891 


I- 


Dec.    1,1890 

do 

..-do I  Feb.   7,1891 

-..do iPeb.  16,1891 

...do I  Nov.  30, 1891 


Amount 
received. 


Residence  wIm 
appointed. 


82.000.00    Maryland. 


i,8oaoo 


1.600.00 
1,600.00 
1.600.00 


Pennsylvania. 


PennsylTania 
Maine. 
New  York. 


1,400.00  I  Maryland. 
1,400.00  i  Army. 
1.400.00  i  Ohio. 
1.896.67  !  Iowa. 


1,860.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
148.95 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 

i,2oaoo 

1,200.00 
1,200,00 


170.30 
996.60 


1.166.90 


1,000.00 


do ^i, 000. 00 

189,74  1 
211.97  ! 
1.000.00 


Dist.  of  OolTunbi 
Pennsylvania 
Delaware. 
Dist.  of  i^olomtil 

Do. 
New  York. 

Do. 
Ohia 

Pennsylvania 
Wisconsin. 
Missouri 
Dist.  of  ColnmU 

Do. 
Ohio. 

New  Jersey. 


Penn8ylvanii> 

Do. 
Dist.  of  ColniBi 
Michigan. 
NeirYork. 
South  Carollaft 


1  Absent  2^  hours  i^ithout  pay. 
<  Absent  17  days  without  pay.    Resigned  Jan- 
uary 31,  1891. 


*  Promoted  Februaxy  1. 1891. 
«  Died  February  7,  IWl. 

*  Resigned  February  16, 1891. 


'f 
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StcUemerU  showing  the  names,  compensationy  etc.,  ofderksy  messengers,  etc.— Continued. 


No. 

^fames. 

Annual 

Period  of  serrioe. 

Amount 
reoelTed. 

Residence  wken 

Prom- 

To— 

appointed. 

• 

80 
31 

Class  C— Continued. 

Henry  A.  Wallace 

Alphonso  Rogers 

11,000 
1,000 
1,000 
1,000 
1,000 
1,000 

720 
720 

060 

MO 

Dec.  1,1800 
....do 

Not.  30, 1891 
do 

81,000,00 
1,000.00 

MissourL 

82 

James  E.  Nelson ... 

....do 

....do 

1,000.00    Michigan. 

33 
34 

36 

HDward  S.  Gott^ 

WilUam  F.  Campfleld  <. . . 
Ernest  £.  Rueseil* 

Astittant  ffuttengtrt. 

George  Lackey 

Mar.  16, 1801 
Apr.    1,1801 
June  1,1891 

Dec.    1,1800 
do 

....do 

....do 

....do 

Not.  30, 1891 
....do 

'710.84 
M6.80 
498.20 

720.00 
720.00 

MO.  00 
MO.  00 

Ohio. 

Texas. 

Nebraska. 

Massachusetts. 

37 

Danli^l  Ponovan . ,  

Do. 

3R 

Labar«r$. 
William  Pinion 

Dec.    1,1890 
....do 

Not.  80, 1891 
do 

T^nnlili^p^- 

89 

Jameff  Hannan 

Dist.  of  Columbia 

1  Appointed  March  16,  1891. 


•Appointed  April  1, 1891. 


*  Appointed  June  1, 1891. 


StatemefU  showing  the  names,  compensation,  etc,,  of  derks,  assistant  messengers,  watch- 
men, etc,,  employed  in  the  office  of  the  SurgeovrQefMraX  of  the  Army ,  from  December 
1, 1890,  to  November  SO,  1891, 


No. 


8 

8 

4 

h 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 


19 
20 
21 
28 
23 
24 
25 
26 

87 


88 
29 
80 
81 


Names. 


Class  B. 

ChUf  Clerk, 

John  J.  Beardsleyi 

Class  4. 

Alonzo  M.  Buck 

Cornelius  P.  Clark 

David  G.  Dixon «. 

Harry  O.  Hall 

Thomas  G.  HaTlland 

George  A.  Jones 

Clement  J.  Myers 

WmiamPlttls , 

Samuel  Ramsey* 

Rudolph  Ravenburg ... 

Charles  Roller 

Edward  Shaw 

Reuben  L.  Shimer , 

Frederick  R.  Sparks .... 

Frederick  W.  Stone 

Benjamin  F.  Williams. 
Edward  K.  Wlnship 

Class  8. 

Frederick  L.  Apel 

Robert  L.  Clear 

John  B.  Davidson 

William  H.  Degses 

Edward  J.  Jennings 

Samuel  Johnston 

Joseph  F.  Loughran 

James  C.  McConnell .... 

Peter  Preussi 

Joseph  R  Rose 

William  schwennecker 

WUllam  H.  Stuard» 

Frederick  W.  Storch  ... 
Matthew  H.  Teulon 

1  Promoted. 


Annual 
salary. 


82,000 


1. 
1. 
1, 
1, 
1, 
1, 
1. 
1, 
I, 
1, 
1. 
1, 
1. 
1, 
1, 
1, 
1, 


800 
800 
800 
800 
800 
800 
800 
80G 
800 
800 
800 
800 
800 
800 
800 
800 
800 


1,600 
1,600 
1.600 
1,600 
1,600 
1,600 
1,600 
1,600 

1,400 
1,000 


1,600 
1,600 
1,600 
1,600 
1.600 


Period  of  service. 


From— 


Dec.  1,  1890    Nov.90,1891 


To— 


Dec.  1,  1890 

do 

....do 

...do 

.-..do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

....do 

...do 

....do 

...do 


Dec.  1, 

do.. 

....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
....do.. 


1890 


do 

Mar.  11, 1891 


Dec.    1,1890 

do 

....do 

....do 

.-..do 


NOT.80,1891 

...do 

— do 

...do 

...do 

do 

...do 

...do 

...do 

— do....... 

...do 

...do 

...do 

....do 

....do 

....do 

.—do 


Not.  30, 1891 

do 

....do 

-dQ 

do 

— do.— .... 

....do 

....do 


Mar.  10,1891 
Not.  §0,1891 


....do 

....do 

Feb  25,  1891 
Not.  30, 1891 
....do 


Amount 
recelTed. 


82,000.00 


1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1,800.00 
1.800.00 
1.800.00 
1.800.00 
1,800.00 
1.800.00 
1,800.00 


1,600.00 
1,600.00 
1,600.00 
1,600.00 
1.600.00 
1,600.00 
1,600.00 
1,600.00 


Residence  when 
appointed. 


386.19 
1,1».53 


1,544.72 
1,600.00 
1,600.00 
383.71 
1,600.00 
1,600.00 


■Reduced. 


New  York. 


Wisconsin. 

Army. 

PennsylTania. 

Iowa. 

New  York.  ■ 

Do. 

Do. 
Army. 
Virginia. 
Army. 
Maryland. 
Massachusetts. 
New  Jersey. 
New  York. 
Army. 
New  York. 
Connecticut. 


PennsylTania. 
Dist.  of  Columbia. 

Do. 
Texas. 
New  York. 
Washington 
New  York. 
Ohio. 


New  York- 
Army. 
Do. 
PezmsylTanla. 
Dist.  of  Columbia. 
Massachusetts. 

•Died. 


d 


T 
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Statemetit  sHiovying  the  names,  compensation,  etc.,  of  derksy  messengers,  etc—KMk 


) 


No. 


84 


85 

36 
37 
88 
39 
40 
41 
43 
43 
44 
45 

46 


47 
48 


49 
50 
61 
52 
53 

65 


56 
57 
58 
50 
60 
61 
62 
63 
64 
65 
66 


67 

68 
60 
70 
71 

72 


73 
74 

75 
76 
77 
78 
79 
80 
81 
82 


Names. 


Class  8— Continued. 


BertlB  B.  Thompson^ .... 


Annual 
salary. 


Bogisla  V  Zglinltzkl 
Class  2. 


Major  W.  Bayliss 

James  H.  Besslins 

Raymond  F.  Cardella. 
William  E.Chllds*.... 

John  N.  Ehle 

Neilson  Falls 

David  Flyun 

AdamGeib 

Ira  Gordon 

William  Guilford,  jr. 
Robert  W.  Hardy 


John  A.  HassonV 


James  D.  Hendley. 
J.  Melvin  Lambi . . 


Daniel  E.  Lattimore... 
James  S.  McFarland... 

Stephen  C.  MiUer» 

Jacob  G.  Moore 

Wllhelm  T.  W.  Morltz. 
William  H.  Nelll 


Joshua  NichoUfli «. 


Edward  M'C.  Noel 

Isaac  P.  Nrwes , 

Thomas  O'Beirne , 

Charles  H.  Pennington .. 

Lewis  H.  Rose 

Joshua  T.  Smith , 

John  W.  Sowden 

James  W.  St.  Clair , 

Pierre  C.  Stevens 

Alexander  C.  Varela 

Charle^}  Watson 


Class  1. 

Charles  Abert 

Lorenz  Auber 

Anton  Becker , 

Silas  Berrvman 

CassiusF.  Blacklidge. 

Archibald  Brown> 


i  9l>iPP 


I 


Mathew  Bryan 

Frank  Coburn 

RalelRh  E.  Colston.. 
William  H.  Ctmley. , 
Frederick  A.  Cooley. 
Charles  C.  Coombs.. 

John  C.  Cox 

Albert  G.  Drane 

William  E.  Etka.... 
Alfred  H.Gawler.... 


\ 


>  Promoted. 
•Died. 


600 
1,600 


1,400 
1,400 
1,400 
1.400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 
1.400 

1,200 
1,400 


1,400 

1,800 
1,400 


1,400 
1,400 
1,400 
1.400 
1,400 
1,400 

1,800 
1,400 


1,400 
1,400 
1,400 
1,400 
1.400 
1.400 
1,400 
1,400 
1,400 
1,400 
1,400 


1,200 
1,200 
1,200 
1,200 
1,200 

1,000 
1,200 


1,200 
1,200 
1,200 
1.200 
1.2(X) 
1,2(K) 
1.200 
1,200 
1.200 
1,200 


Period  of  service. 


From— 


Dec.   1,1890 
Mar,  6,1891 


Dec    1,1800 


Dec.    1,1800 
do 


..do. 
...do. 
...do. 
...do. 
...do. 
...do. 
...do 
...do 
...do , 


To— 


Mar.  5,1801 
Not.  80, 1891 

.-..do 


Not.  80, 1801 

do 

....do 

Feb.  15, 1801 
Nov.  80, 1881 
do 


...do. 

Mar.  6. 1801 


Dec.  1,1800 

do. .--.-. 

Mar.  11, 1801 


Dec.  1,1800 

...do 

...do 

...do 

....do 

....do 


...do 

Mar.  1, 1801 


Dec.  1,  1890 
...do 


...do. 
....do. 
...do.. 
...do. 
...do- 
...do.. 
...do.. 
...do.. 
...do.. 


Dec.    1,1800 

....do 

....do 

....do 

....do 


do. 
do. 
do. 
.do. 
.do. 


Mar.  6, 1801 
Nov.  80. 1801 


...do 


Mar.  10, 1801 
Nov.  80  1891 


..do. 
..do. 
..do 
..do 
..do, 
-do. 


Feb.  28, 1881 
Not.  30, 1801 


..do. 
..do 
.do 
..do 
..do 

..do 

..do 
.do 
..do. 


Not.  80, 1801 

....do 

....do 

....do 

....do 


Amount 
reoelTed. 


....do 'Mar.  5,1881 

Mar.  6, 1801  i  Nov.  80, 1801 


74 
1,180.76 


Besldenoe 
appoint 


1, 547. 50 
1,600.00 


1,400.00 
1,400.00 
1,400.00 
206.83 
1,400.00 
1.400.00 
1.400.00 
1,400.00 
1.400.00 
1.400.00 
1.400.00 


Sli.47 
1. 098.01 


1,347.48 
1,400.00 


831.13 
1,013.77 


1.344.90 
1.400.00 
1,400.00 
1,384.82 
1,400.00 
1,400.00 
1,400.00 


^IndUuia 
Disc  of  Co 


Rhode  Isla 

New  York 

Missouri 

Ohio. 

Wisconsin 

North  Cart 

Army. 

New  York 

Ohio. 

Maryland. 

Iowa. 


197.83 
1.062.70 


1,860.68 
1,400.00 
1.400.00 
1.400.00 
1.400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 


1,200.00 
1.200.00 
1.200.00 
1,200.00 
1,200.00 


I 


Dec.    1,1890 
....do 


..do 

..do 

..do 

..do 

.do 

..do 

..do 

..do 


.do 

.do 

.do 

.do 

.do 

.do 


....do 
....do 
....do 
....do. 


261.99 
885.57 

1.147.56 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 


Delaware. 
DlstofCo 

^Pennsylva 

Pennsylva 
Minnesota 
Dlst.  of  Oo 
Alabama. 
MassachUE 

Georgia 

Missouri 
Rhode  Isla 
Army. 
Texas. 
New  York. 

Do. 
Michigan. 
Dist,  of  Oo 
PennsylTS 
California 
Maasachua 


Maryland. 
Army. 
Do. 
Maryland. 
Colorado. 


^New  Jerse 

Army. 
Ohio. 
Virginia 
North  Car 
Georgia 
Missouri 
Ohio. 
Georgia 
;  Pennsylvs 
;  Disk  of  a 


*  Absent  4day8wlthout  pay. 

*  Absent  80  days  without  pay. 


/ 
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Statemtnt  showing  the  nameSi  compenaatiorii  etc^ofderks,  mesaengersy  etc. — Ck)ntinued. 


No. 


8S 


84 


86 
87 
88 
80 
00 

01 


93 

04 

05 

00 

07 

06 

00 

100 

101 

102 

103 

104 

106 

106 


107 
lOB 
100 
110 
111 
113 
113 
114 
115 
116 
117 
118 
110 


120 


121 


18 


128 


Names. 


Class  l— Oontinued. 
Homer  Querry* 


William  D.  Henry 

PhlUp  Jaiaohn* •, 


Amiual 
salary. 


\ 


1 


Walter  S.Kaye 

Patrick  M.  Kelly ........ 

William  S.  Mcpherson. . .  | 

B^rank  Martin 

Noble  Moore 


William  C.  Myers*. 


William  Palmer 

W.  Stanley  Pitts  .... 

John  F.  Reardon 

Matthew  Ryan 

George  C.  Samson. . . 
Edward  U.  Seibert .. 
LilncolnB.  Smith'... 

liayrle  E.  Stout 

Mllo  C.  Summers 

Maria  Thomas 

Parter  Tracy* 

Fred  Van  Dyne*  .... 
Nelson  P.  Webster  ■. 
Qeonce  W.  Weed.... 
John  M.  B.  Welsh  . . . 


Class  C. 

Clerks,  C2a#«f  1,000. 

Arthur  L.  Bemls'* 

Sherman  B.  Fowler 

George  A.  Fnchs* 

Fielding  H.  Garrison* . 

August  V.  Glslger 

Baruch  Israeli 

Eliza  C.  Lancaster* 

J.  Julius  Lund* 

Marvin  H.  Nye* 

William  F. Osborne*... 

Crosby  E.  Stoddard 

Pere  Q.Wallmo* 

WlUiam  Whltehill 


Class  B. 

AfuUotfUtt. 
Eklwin  R.  Hodge 

Engineer. 
William  B.  Kimball. . . 

Class  C. 
Skated  Mechanic. 

John  F.  Wild 

Aaeietani  Engineer. 
QeoTge  W.  Johnson... 


^  Promoted. 

*  Reduced.* 

*  Appointed. 

*  Resigned. 


n.ooo 

1.200 


1,800 


Period  of  service. 


Prom- 


Dec.  1, 1800 
Mar.  1,1881 


Dec.    1,1800 


1,000  l....do 

1,800  ;Mar.  1,1881 


1,200 
1,200 
1,200 
1,200 
1,200 

1,600 
1,200 


Dec.    1,1880 

....do 

....do 

....do 

....do 


To— 


Amoimt 
received 


Feb.  28, 1801 
Nov:  80, 1891 


.do 


1248.10 
902.20 


1,150.30 
1,200.00 


Feb.  28, 1891 
Nov.  80, 1891  ! 


248.10 
002.20 


.-..do. 
....do. 


1,160.30 
1,200.00 
1.200.00 

.do I  1,200.00 

.do 

.do 


1.200.00 
1,200.00 


....do Mar.  10, 1891 

Mar.  11. 1891  \  NoVl  30, 1891 


1,200 
1,200 
1,200 
1,800 
1,200  I 

1,200; 

1,200  1 
1,200; 
1,200  i 
1,200  I 
1,200  I 

1,800  ; 

1,200  ! 

1,800 

1,200 


Dec.    1,1890! 
....do 


....do 

....do 

....do 

....do 

May  21, 1891 
Dec.    1,1800 

do 

...-do 

....do 

....do 

Dec.  2,1890 
Dec.  1,1890 
....do 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 


1.600 


1,400 


Dec.  18, 
Dec.  1, 
....do.. 
Mar.  4, 
Dec.  1, 
....do.. 
....do.. 
Nov.  1, 
Apr.  9, 
Apr.  20, 
Dec.  1, 
Apr.  15, 
Dec.   1, 


1890 
1890 

"1*891 
1890 


....do 

....do 

....do. ...... 

....do 

....do 

.-..do 

....do 

....do 

....do 

....do 

Feb.  25, 1891 
Apr.  30. 1801 
Nov.  30, 1891 

do 

....do 


441.44 

808.90 


1891 
1891 
1891 
1890 
1891 
1890 


Dec.    1,1890 


Dec.    1. 1890 


1,000    Dec.    1.1890 


900 


Dec.    1,1890 


Mar.  14, 1891 
Nov.  30, 1891 
Oct.  31,1891 
Nov.  30, 1891 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Nov.  30, 1891 


Nov.  30. 1891 


Nov.  80, 1891 


Nov.  30, 1891 


1,810.34 
1.200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
634.06 
1,200.00 
1.200.00 
1.200.00 
287.73 
600.00 
1, 196. 73 
1,200.00 
1,200.00 


254.42 
1.000.00 

918.40 

743.58 
1,000.00 
1,000.00 

997.20 
81.60 

643.84 

613.62 
1,000.00 

627.36 
1,000.00 


1,600.00 


1,400.00 


1.000.00 


900.00 


Residence  when 
appointed. 


^Georgia. 
Virginia. 


^Pennsylvania. 

Missouri. 
West  Virginia. 
Dist.  Of  Columbia. 
South  Carolina. 
Tennessee. 


^Pennsylvania. 

Army.' 
Iowa. 
Ohio. 

New  York. 
Dist.  of  Columbia. 
Pennsylvania. 
Wisconsin. 
Illinois. 
Do. 
Dist.  of  Columbia. 
Massachusetts. 
New  York. 

Do. 
Ohio. 
Dist.  of  Columbia. 


Michigan. 

Virginia. 

Pennsylvania. 

Virginia. 

Illinois. 

Connecticut. 

Dist.  of  Columbia. 

Illinois. 

Michigan. 

Arkansas. 

Michigan. 

Connecticut. 

Virginia. 


Maryland. 


ConnecUcat. 


Dist.  of  Columbia. 


Dist.  of  Columbia. 


*  Absent  1  day  without  pay. 

'Transferred  from    substitute  AdJutant-General'H 
Office. 


H,  Ex.  17- 
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«,'* 


Statement  sfvowitig  nameSy  compensation^  etc.,  of  de^-ks,  mesaengerSy  etc.— Continv 


No. 


124 
125 
126 
12T 
128 
129 

isa 

131 
132 
183 
134 


Names. 


CiJLss  C— Continued. 
AttUtatU  Messengers. 


James  O.  Bampfleld. 

Samuel  Bryaut 

John  F.Cody 

John  Fogarty 

Martin  Gannon 

James  G  reenlield 

John  J.  Hanlon 

James  R.  Harris 

Eli  Jackson 

WUUam  Myers 

Richard  Osborne 


136  I  Jesse  W.  Sisson 


186 
187 
138 


Watchmen. 

John  G.  Burkhardt. 
wmiam  McCoy  .... 
Frederick  Neujahr. 


Firemen. 


139  '  James  W.  Allison 

140  Philip  Moloney* 

141  i  Charles  A.  Wissing*  ^... 


Laborers. 


142 

143 
144 
145 
14C 
147 
148 


149 


Morris  Downs 

JohnGilroy 

James  A.  Miller 

Cornelius  Morgan  » 

Charles  A.  Pay  ton* 

Christopher  P.  Phillips 
Thomas  D.  Rankin  1  *... 


Superintendent  of  Building. 
Alfred  H.Gawler 


Annual 
salary. 


Period  of  service. 


From— 


8720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 
720 


720 
720 
720 


720 
720 
720 


Dec.    1, 1800 

....do 

....do 

....do 

do 

....do 

....do 

.-..do 

....do 

....do 

....do 

....do 


Dec.    1.1890 

....do 

....do 


Dec.    1, 1890 

do 

Sept.  5,1891 


660  Dec.    1,1890 

660  ....do 

660  ....do 

660  ....do 

660  Sept.  4,1891 

660  Dec.    1,1890 

660  June  16,1891 


2S0 


Dec.   1,1890 


To— 


Amount 
received. 


Nov.  30, 1801 

....do 

....do 

....do 

....do:...^. 
....do....!.. 


do 
.do 
.do 
.do 
.do 
.do 


Nov.  80, 1801 

....do 

....do 


Nov.  30, 1891 
July  15, 1801 
Nov.  80, 1891 


Nov.  30, 1891 

do 

....do 

June  15, 1891 
Nov.  30, 1891 

....do 

JunedO,  1891 


Nov.  30, 1891 


8720.00 
720.00 
720.00 
720.00 
720.00 
720.00 
720  00 
720.00 
730.00 
720.00 
720.00 
720.00 


Residence  wfa 
appotaited. 


South  CaroUii 
Dist.  of  Coloii 
Pennsylvania 
Army. 

Do. 
Dist.  of  Colnn 
New  York- 
Mississippi 
Dist.  of  Collin 

Do. 
Virginia. 
Rhode  IsUxuL 


I 


780. 00  >  Dist.  of  Oolnn 
720.00  '  Pennsylvania 
720.00  ^  Missouri. 


720.00  I  liaryland. 
449. 96  I  New  York. 
170.27  !  Dist.  ofColain 


660.00 
660.00 
660.00 
358.40 
167.82 
660.00 
27.20 


250.00 


New  York. 
Dist.  of  Ck>IiiiD 

Do. 
Vlratnia. 

Do. 
Dist.  of  Colam 
Tennessee. 


Dist.  of  Columl 


1  Resigned. 
«  Appointed. 

*  Transferred  to  Record  and  Pension  Division 
June  16, 1891. 


*  Transferred  from  office  of  Secretary  of  ^ 

*  Transferred  from  Record  and  Pension  D 

sion. 


Staieme}it  ftlwwing  the  namesn  compenaoUion,  etc,*  of  clerks,  m/essengers,  and  labour 
emplotfedin  the  office  of  the  Paymaster  Oenerdt  from  December ,  i,  1890,  to  Novanl 
SO,  1891, 


No. 


2 
3 
4 

5 
6 

7 


8 

9 

10 

11 

12 


Names. 


Class  B. 
Chief  Clerk. 
G.  D.  Hanson 


Class  4. 


W.  G.  Newton. 

T.  M.  Exley 

M.  M.  Bartlett. 
B.  P.  Murray.. 
A.  P.  Eastman 
J.  P.  Pearson.. 


Class  8. 


J.  A.  Sterling... 
W.  H.  Harrison 
A.  M.  Salmon  .. 

C.  F.  Cobb 

F..I.  Wmia   .... 


Annual 
salary. 


82,000 


1,800 

1,800 
1,800 
1,800 
1,800 
1,800 


Period  of  service. 


From— 


To— 


Dec.    1,1890  Nov.  30, 1891 


Dec.    1,1890 

....do 

....do 

....do 

....do 

....do 


Nov.  30, 1891 
....do 


1,600 'Dec.    1,1890 

1,600  i  ...do 

1,600  |....do 

1,600  ,....do 

\»«»\....«LO 


.do 
-do 
.do 
.do 


Nov.  80, 1891 

....do 

....do 

...do 

....^o 


Amount 
received. 


Residence  whei 
appointed. 


! 


12,000 


DistofOolBinW 


1,800  i  Ohio. 
1,800  I  Massachntettfr 
1,800  I  New  Hamp6liir< 
1,800  i  New  York. 
1,800  ;  Massachiuet^ 
1,800    NewHampel^ 


1,600  Ohio. 

1,600  Maryland. 

1,600  New  Jersey. 

1,600  Maryland. 

1,600  New  York. 


'A 
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nt  showing  names^  compensation,  etc.,  of  cUrkSj  messengeraf  etc.— Oontinued. 


Namea 


Class  2. 

.  Hlckenlooi>er 

B.  Royce 

.H.  Winfleld.. 

.  Diver 

•.Thomason... 
.  MacNamee... 

!ii  Wright 

d.  Thomson ... 
rinFrey 


Annual 
salary. 


CUASS  1. 

iel  Shannon. 
I.  Lester 


ItHttarU  Me$unger. 
:.  Lelghter 

Ldborer9. 

8.  Brannan 

\  Lane 

les  Loveless 

P.  Kellogg 


11,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 
1,400 


1,200 
1,200 


Period  of  servlos. 


Prom- 


Dec.    1, 1890 

do ...t 

....do 

do.. 

....do 

....do 

....do 

....do 

....do 


720 


000 

660 
600 


Dec.    1,1800 
.-..do 


Dec.    1,1800 


Dec.    1,1800 

do 

....do 

....do 


To— 


Not.  80, 1891 

.-..do 

....do 

do....... 

....do 


.do 
.do 
.do 
.do 


Nov.  80, 1891 
..-.do 


Not.  80, 1891 


Not.  80, 1891 

do 

....do 

.-..do 


Amount 
received. 


11,400 
1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 


1,200 
1,200 


Residence  when 
apix>lnted. 


790 


600 
660 
660 
660 


Iowa. 

Vermont. 
I  New  York. 
;       Do. 
i       Do. 

I  Massachusetts. 
I  Vermont. 
I  Army. 
\  West  Virginia. 


Army. 
Illinois. 


Dist.  of  Oolumhiak 


Dist.  of  Columbia^ 

Do. 

Do. 
Vermont. 


nt  shmoing  names,  comj^ensation,  etc,,  of  clerks,  messengers,  and  laborers, 
yed  in  the  office  of  the  Ch%ef  of  Engineers,  TJ.  8,  Army,  from  December  1, 1890, 
veniber  SO,  1891. 


Names. 


CliASS  B. 

Ch^f  Clerk,    , 
11am  J.  Warren 

Class  4. 

rge  T.  Woodward ..., 

neas  J.  Dempsey 

derick  J.  Wllloughby 
verley  D.  Drlnkard  . 

Class  8. 

les  Eveleth' 

Idemar  Jansen 

sfield  A.  McCarthy .. 

Class  2. 

ert  Grimes 

lanGamer 

.nk  D.  Fletcher 

Class  1. 

man  J.  Glover 

n  F.Kelly 

kddeus  S.  Clark 

Class  C. 

nH.  McElroy 

bert  L.  Davis 

CLASS  D. 
\M9i»tant  M«»9en/gtr. 
iryM.  Dixon 

Labwrert. 

liam  H.  Piper 

iry  Player 


Annual 
salary. 


82,000 


1,800 
1,800 
1,800 
t,800 


1,600 
1,600 
1,600 


1,400 
1,400 
1,400 


1,200 
1,200 
1.200 


1,000 
1,000 


720 


660 
660 


Period  of  serylos. 


From— 


Deo.  1,1890 


Dec.  1,1890 

do....... 

do....—. 

....do 


Dec  1,1890 

....do 

May  6,1891 


Dec.  1,1890 

do....... 

..—do....... 


Dec.  1,1890 

.—do 

....do 


Deo.  1,1890 
July24,1891 


Dec.  1,1890 


Dec.  1,1890 
Dec  15, 1800 


To— 


Nov.80,1891 


Nov.  80, 1891 

..-.dO-..-... 

..—do.... 

....do....... 


Apr.  16,1891 
Nov.  80, 1801 
.—do 


Nov.  80, 1891 
do 

....do....... 


Nov.80,1891 

—do 

.—do 


July  28, 1801 
Nov.80,1891 


Nov.  80, 1891 


Nov.80,1891 
do 


Amount 
received. 


ige,ooaoo 


1,800.00 
1,800.00 
1,800.00 
1,800.00 


606.18 

1,600.00 

015.78 


1,400.00 
1,400.00 
1,400.00 


1,200.00 
1,200.00 
1,200.00 


646.70 
868.84 


720.00 


680.00 
684.89 


Residence  when 
appointed. 


New  York. 


Dist.  of  Columbia. 

Virginia. 

New  Hampshire. 

Dist.  of  Columbia. 


Virginia. 

New  York. 

Dist.  of  Columbia. 


Dist.  of  Columbia. 

Do. 
New  York. 


Iowa. 

New  York. 

Dist.  of  Columbia. 


niinolB. 

DiBt.  of  Columbia. 


Mississippi 


Massachusetts. 
Iowa. 


1  Died  AprU  16, 1801. 


\ 
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List  of  persons  employed  in  the  office  of  the  Chief  of  Engineers,  showing  the  amomt  poj 
to  each  from  December  i,  1890,  to  November  SO,  1891.  inclusive,  to  carry  into  # 
the  various  appropriations  for  rivers  and  harbors,  fortifications,  and  surveys  / 
military  defenses. 


I 


No. 


2 
8 


4 

5 


6 

7 

8 

0 

10 

11 

12 

13 

14 


16 
17 
18 
19 
20 
21 
22 
23 

S4 


25 


26 
27 
28 


29 
80 


15 


Names. 


0LA88  A. 
J)r(^fUm<m. 
WUllam  W.  Wlnshlp. 
CLAB8  4. 

Denis  Callahan 

John  S.  Wlnshlp 


Cflmrks. 

Sacket  Durvee 

George  W.  Koonce . 

Class  8. 


James  A.  Edgar 

Mirahd  W.  Saxton 

George  C.  Thomas 

Richard  W.  Burgess 

Henry  A.  Curtis 

Sarsfleld  A.  McCarthy... 

JohnB.  Nichols 

Herbert  L.  Buell , 


Charles  Gulentz . 


Class  8. 
Dr<^ftMnan. 
Martin  Altschuh  . 
Clerkt. 


Samuel  M.  Marsh  i . 
William  B.Johns... 

Henry  B.  King 

J.  HanHon  Price 

JohnC.  S.  Burger*. 
August  Schausten . 
Eugene  J.  Williams 
Court  P.  Wood» 


John  T.  Eiker 


Joseph  E.  Leaming 


Class  1. 

l>r€{fttmen. 

Joel  R.  P.  Mechlin  . 

Albert  N.  Ober 

Joseph  von  GlQmer 


Clerks. 

William  H.  Watson 
William  M.  Davis  ... 


Annual 
salary. 


82,100 


Period  of  service. 


1.400 


1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 

1,200 
1,400 


1,200 
1,400 


1,200 
1.200 
1,200 


1,200 
1,200 


From— • 


Dec.   1,1890 


1,800 
1,800 


1,800 
1,800 


1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 
1,600 

1,400 
1,600 


Dec.    1,1890 
do 


Dec   1,1890 
....do 


Dec   1,1800 

do 

..-.do 

....do 

....do 

....do 

do 

....do 


....do 

Aug.  1,1881 


Dec   1,1800 


Dec.    1,1800 
....do 


...-do. 

....do. 

....do. 

-...do. 

-...do 

....do. 


....do 

Jan.   6,1891 


May   1,1891 
Sept.23,1801 


Dec   1,1890 

....do 

do 


Dec    1,1890 
....do 


To- 


Nov.80,1891 


Not.  80, 1801 
....do....... 


Nov.  80, 1891 
....do 


Nov.  80, 1801 

....do 

....do 

....do 

....do 

May  4,1881 
Nov.  80, 1801 
....do 


July  31, 1801 
Nov.  80, 1891 


Not.  80, 1801 


Nov.  80, 1891 
.-..do 


.do 
.do 
.do. 
.do 
do 
.do 


Jan.   4,1891 
Nov.  80, 1801 


Sept  22,1801 
Not.  80, 1891 


Nov.  80, 1891 

do 

.-..do 


Nov.  80, 1801 
....do 


Amount 
received. 


12,100.00 


1,800.00 
1,800.00 


1,800.00 
1,800.00 


1,600.00 
1,600.00 

i,6oaoo 

1,600.00 

1.600.00 

684.46 

i,6oaoo 
i.ooaoo 


033.84 
633.88 


1,460.87 


1,400.00 


1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,896.07 


113.83 
1,267.76 


1,881.00 


473,88 
864.48 


787.76 


1,200.00 
1,800.00 
1,200.00 


1,200.00 
1,200.00 


llesidenoe  wbea 
appointed. 


Dlstof  Colamlib 


Maryiaod. 
Dist.  of  ColumU 


Virginia. 
South  Caroliiu^ 


Pennsylvania. 
BCassachnsetts. 
Dist.  of  Colomtt 

Do. 
Vermont. 
Dist.  of  Colambb 
New  York. 

Do. 


I 


Pennsylvania. 


Pennsylvania 


Pennsylvania 
Dist.  of  Column 
Missouri. 
Virginia. 
Dist.  of  Colnmn 
Indiana. 
New  York. 
Michigan. 


^Pennsylvania 


New  Jersey. 


Dist.  of  ColmnU 

Do. 
New  York. 


Maryland.      ^ 
Dist.  of  OolinnW 


»  On  duty  in  Office  of  Secretary  of  War  from  August  12, 1891. 

■  On  duty  in  Office  of  Secretary  of  War. 

*  Absent  one-half  day  in  excess  of  thirty  days  in  1890i 
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nt  shoujing  names,  compensation^  etc.,  of  clerks^  messengers^  etc, — Continued. 


Names. 


LASS  1— Continued. 

7/«rl:«— Continued. 

iryC.  Series 

bur  L.  Hodgklns*  .. 

itaye  Bender* 


Class  D. 

lert  Sillers 

y  E.  Anderson.  . 

nT.  Woods 

bert  L.  Davis 

lip  H.  Mattingly 

ert  U.  Crosby 

nP.  Riley 

IS.  Orleman 


Mechanic. 

Ham  H.  Deckman 

Copyist. 

les  F.Fealy* 

Meiifngers. 

liam  J.  Lee 

rlesHaerle 

n  C.  Williamson 

derick  C.  Hartmann.. 
son  J.  Booker 


snnlant  messenger. 

iryTudy 

Skilled  laborer. 
•Id  S.  Li.  Johnson. . . 


Annual 
salary. 


81.200 
1,200 

1,000 
1,200 


1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 
1,000 


1.000 


900 


840 
840 
840 
840 
840 


720 


720 


Period  of  service. 


From- 


Dec.  1,1890 
...do 


....do 

Aug.  1,1891 


Dec.    1,1890 

.—do 

...-do 

..-.do 

Mar.  1,1891 
Mar.  18, 1^91 
Aug.  24, 1891 
Nov.  11, 1891 


To- 


Dee.    1,1890 


Dec    1.1890 


Dec.  ,1,1890 

....do 

...do 

....do 

do 


Dec.    1,1890 


Dec.    1, 1890 


Nov.  30, 1890 
Feb.  24. 1891 

July  31, 1891 
Nov.  80. 1891 


Nov.  30, 1801 

do 

Feb.  23, 1891 
July  23, 1891 
Nov.  30. 1891 
Oct.  22,1891 
Nov.  SO,  1891 
— do 


Nov.  30, 1891 


Apr.  28. 1801 


Nov.  80, 1891 

....do 

....do 

do 

— do 


Nov.  30. 1891 


Nov.  30, 1891 


Amount 
received. 


81.200.00 
288.34 


666. 67 
329.29 


996. 96 

1,000.00 
1,000.00 
230.55 
647.23 
749.99 
597.22 
260.44 
66. 66 


1,000.00 


868.76 


840.00 
840.00 
840.00 
840.00 
840.00 


790.00 


720.00 


Residence  when 
appointed 


Rhode  Island. 
Dist.  of  Columbia. 


^Texas. 


Dist.  of  Columbia^ 
Indiana. 

Do. 
Dist.  of  Columbia. 

Do. 
Iowa. 
California. 
Florida. 


Dist.  of  Col^mbia. 


Ohio. 


Virginia. 

Dist.  of  Columbia. 

New  Jersey. 

Dist.  of  Columbia. 

Massachusetts. 


Dist.  of  Columbia. 


Dist.  of  Columbia. 


<  Absent  12^  days  in  excess  of  30  d^ys  in  1890. 

*  Absent  21  days  1  hour  30  minutes  in  excess  of  80  days  in  1891. 

*  Absent  i  day  in  excess  of  30  days  in  1890.    Died,  April  28, 1801. 

nt  showing  the  names,  compe^isation,  etc,,  of  clerks,  messenaers,  etc.,  employed 
office  of  the  Chief  of  Ordnance  fro^m  December  1, 1890,  to  NovernberSO,  1891. 


Names. 

Annual 
salary. 

Period  of  service. 

Amount 
received. 

Residence  when 

From— 

To— 

appointed. 

Chief  Clerk. 
n  J.Cook 

12,000 

1,800 

1,800 
1,800 

1,600 
1,600 

1,400 
1,400 

Dec.  1, 1800 

Dec.  1,1890 
....do 

Nov.  30, 1891 

Nov.  30, 1891 
....do     .  .  . 

83,000.00 
1,800.00 

ni«t.  nt  Columbia. 

Class  4. 
n  MoT*ii-ii 

Armv. 

L.Sklllman 

1,800.00  1  New  Jersey. 
1,800.00  •  Pennsvlvanla. 

V.  Pentland 

....do 

....do 

Class  3. 
'.  Bryant 

Dec.  1,1890 
do 

Nov,  30, 1891 
....do 

1,600.00 
1,600.00 

1,400.00 
1,400.00 

Wisconsin. 

^.Sutton 

Pennsylvania. 
Illinois. 

Cl«AB8  2. 
3.  Hull 

Dec.  1,1890 
....do 

Nov.  30, 1891 
....do 

rles  S.  Keller 

Dist.  of  Columbia 

T 
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Statement  showing  the  nameSf  compensation^  etc, ,  of  clerks^  messengers^  etc. — CJontinued. 


No. 


0 
10 

11 

12 
13 
14 
15 
16 
17 
18 
10 
20 
21 
22 
28 
24 
25 
26 
27 
28 
29 

ao 

81 


82 


88 


34 
85 


80 
87 


C8 


80 


Names. 


Class  1. 

Charles  E.  Bailey .... 

Austin  Edgerly 

R.  A.  Foster 

SethL.  Clark 

S.  E.  Culverwell 

James  S.Pierce 

Nathan  Hazen 

John  L.  Wilkins 

George  H.  Inaraham. 

W.  A.  Morsel! 

John  A.  Madlgan 

James  M.  Wimmer .. 

James  A.  Wagner 

Charles  J.  Hopkins  .. 

Julia  M.  Edie 

Mary  H.  Eastman 

Sophie  I.  Mahon 

Harry  C.  Surguy 

Walter  A.  Bule 

HughM.  Purcell 

Frank  L.  Stevens 

Robert  B.  Woods 

WUliamA.  MiUer.... 
Frank  A.  Roderick . .. 

Winfield  S.  Clarke.... 

Class  C. 

JohnM.  Smith 

Edward  K.  De  Puy ... 

Mettengers. 

Stephen  Ganz 

John  A.  Simms 

AiiUtant  mestenger. 

William  D.  Buckley.. 

Laborer. 

A.  A.  Hunnicutt 


Annual 
salary. 


11,200 
1,200 
1,200 
1,200 
1,200 
1,300 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1,200 
1.200 
1,200 
1,200 
1,200 

1,000 
1,800 


1,000 
1,200 


1,000 
1,200 


1,000 
1,000 


Period  of  service. 


Prom- 


Dec.  1,1800 

...do 

...do 

...do 

...do 

...-do 

...do 

do....... 

.-.do 

...do 

...do 

...do 

— do....... 

....do 

...do 

...do 

...do 

....do 

— do....... 

...do 

....do 

...do 


...do 

Jan.  80, 1801 


Jan.  86, 1801 
July  4,1801 


July  15. 1801 
Aug.  8,1801 


Dec.    1, 1800 
Aug.  25, 1801 


840    Dec.    1,1800 
840  1... .do. .-•... 


720    Dec.    1. 1800 


660 


Dec.  1,  1800 


To— 


Amount 
received. 


Nov.  80. 1801 
....do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

July  3, 1801 
Nov.ao,1801 

....do 

....do 

....do 

....do 

Jan.  10.1801 
Nov.80,1801 

....do 

July  81, 1801 
Nov.ao,180l 

Jan.  10, 1801 
Nov.80,1801 


July  8.1801 
Nov.  80, 1801 


Aug.  2,1801 
Nov.80,1801 


Nov.80,1801 
....do 


Nov.80,1801 
....do 


Nov.  30, 1801 


Nov.  80, 1801 


1, 
1. 
1, 
1, 
1. 
1. 
1. 
1, 
1, 
1, 

1. 
1. 
1. 
1, 
1, 

1. 
1, 

1. 


800.00 
200.00 
800.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
200.00 
710.88 
200.00 
800.00 
200.00 
200.00 
200.00 
164.43 
200  00 
200.00 
80e.2O 
200.00 


186.08 
1,085.60 


1,172.66 


438.72 
480.10 


027.82 


51.68 
801.87 


442.90 


1,000.00 
1,000.00 


840.00 
840.00 


780.00 


660.00 


Residence  when 
appointed. 


Dist.  of  Columbls. 

Maine. 

Dist.  of  Columbia 

Vermont. 

Maryland. 

Pennsylvania. 

Do. 
Dist.  of  ColomUa. 
South  Carolina 
Dist.  of  Columbia 

Do. 
Indiana. 
Illinois. 
Dist.  of  Columbia 

Do. 
New  York. 
Pennsylvania. 
Ohio. 

BCassachusetia 
Ohio. 
MissourL 
Kentucky. 


West  Virginia. 


Dist.  of  Columbia 


Army. 
South  Dakota 


Pennsylvania 
Maryland. 

Dist.  of  Columbia 
Virginia. 


1?! 


Karnes  of  clerks,  messengers,  and  laborers  employed  in  the  Signal  Office.  War  Depart' 
meiU^from  July  i,  1891  (date  of  reorqanization  under  the  provisions  of  act  ofCw 
greats,  appi-ovea  October  i,  1890)  to  f^overnber  SO,  1891,  vnth  their  grades,  anwal 
conipciusdtion,  amounts  paid,  etc,,  in  accordance  with  the  requiretnents  of  section  IH 
of  the  licvised  Statutes. 


/ 


No. 


1 
2 
3 


Names. 


Clerks. 

Otto  A.  Nesmlth. 
George  A.  Warren 
Daniel  J.  Carr 

Mesgenger. 

Thomas  Callahan 

Laborer. 

John  Turley 


Annual 
salary. 


81,800 
1,200 
1.200 


840 


660 


Period  of  srvice. 


From— 


July  1,1801 

ao 

....do 


July   1,1801 


July  1,1801 


To— 


Nov.  80, 1801 

....do 

....do 


Amount 
received. 


Residence  wben 
appointed. 


8748.40  •  California. 
408. 00  New  York. 
406.00  i  Connecticut 


! 


Nov.  80. 1801 


Nov.  30, 1801 


840.20 
274.40 


Massachusetts. 
Dist.  of  Columbia 
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Slnienient  showing  the  names,  (xmipefmUion,  etc.,  of  experts,  derks,  copyists,  cftpy- 
holders,  messengers,  laborers,  etc.,  employed  in  the  office  of  the  publication  of  the  Offi- 
cial Eecords  of  the  BebeUion,  frmn  December  1, 1890,  to  Novenwer  30, 1891: 


No. 


Names. 


Animal 
salary. 


Period  of  service. 


From— 


To— 


Amount 
reculYed. 


Residence  when 
appointed. 


1 
2 


3 


7 

8 

9 

10 


11 
12 
IS 


14 


lA 


16 


17 
18 


19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


29 

ao 

31 


OivUian  Sxpertt. 


Lieslle  J.  Perry  ♦ 

Joseph  W.  Klrkley*. 


Agent. 

Marcus  J.  Wright 

AstistafU  Compiler. 
Cadmns  M.  Wilcox  *> 
Indexer. 

John  S.  Moodey* 

Compiler. 
Charles  W.  Field  ••. . . 
Class  4. 


E.  J.  Harvie 

F.  Collins  Smith 
Francis  U.  SUtt. 
Joseph  Darr 


Class  8. 


John  N.  Bovee 

Virginia  E,  Dade. 
IdaB.  Morris 


AeeietarU  Compiler. 
Thomas  C.  Bourne**.. 

Chi^  Proof-Reader. 
Justin  A.  Runyan**... 

Ateietant  Compiler. 
Dabney  H.  Maury** .. 
Class  2. 


Sarah  H.  Purcell. 
R  W.Kerr 


Proof-Seadere. 

John  J.  Heron* 

CSiarles  W.  Kirkley*... 

Frank  E.  Chapin* 

WilUan^  Henry* 

Geo.  W.'Hinman* 

George  W.  Cox*« 

Robert  W.  Kerr,  jr.*«.. 
Charles  M.  Robinson *? 

Robert  A.  Brock  *<> 

Sidney  H.  Kent*» 


Class  1. 


Annie  E.  Byus 
MaryF.  Guss.. 
Eklward  David 


88,600 
8,600 


s;ooo 


1,800 


1,800 


1.800 


1,800 
1,800 
1,800 
1,800 


1,600 
1,600 
1,600 


1,600 


1,600 


1,800 


1,400 
1,400 


1,400 
1,400 
1,400 
1,400 
1.400 
1,400 
1,400 
1,400 
1,400 
1,400 


1,200 
1,200 
1,200 


Dec.   1,1890 
do 


Deo.    1,1890 


Deo.    1,1890 


Dea   1,1890 


JaiL   9,1891 


Dec.    1,1890 

....do 

....do 

.—do 


Dec.   1,1890 

....do 

....do 


Dec.    1,1890 


Deo.   1,1890 


Aug.  8,1891 


Dec.    1,1890 
....do 


Dec.    1,1890 
....do 


-do 

..do 

..do 

..do 

..do 

..do 

..do 

..do....... 


Dec.  1,1890 

....do 

....do 


Nov.  80, 1891 
...-do 


Nov.  80, 1891 


Dec.   2,1800 


Not.  80, 1891 


Not.  80, 1891 


Nov.  80, 1891 

.-.do 

....do 

....do- 


Nov.  80, 1891 

....do 

.-..do 


NOT.80,1891 


Nov.  80, 1891 


Oct.  81,1891 


Nov.  80, 1891 
do 


Nov.  80, 1891 
....do 


....do 

....do 

....do 

....do 

do 

Mar.  81, 1891 
Feb.  15, 1891 
Nov.  80, 1891 


Nov.  90, 1891 

....do 

....do 


88,500.00 
8,50a00 


2,000.00 


9.78 


1,800.00 


1,468L4S 


1,800.00 
1,800.00 
1,800.00 
1,800.00 


1,600.00 
1,600.00 
1,600,00 


1,482.00 


1,466.20 


866.81 


1,400.00 
1,400.00 


1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,400.00 
1,266.80 
1,266.80 
467.90 
296.83 
1, 164. 16 


1,200.00 
1,200.00 
1,200.00 


BCichlgan. 
Maryland. 


Tennessee. 


Tennessee. 


Ohio. 


Dist.  of  Columbia. 


Virginia. 

Maryland. 

Dist.  of  Columbia. 

Ohio. 


Pennsylvania. 

Kentucky. 

Texas. 


New  York. 


Missouri. 


Virginia. 


New  York. 
Ohio. 


New  Jersey. 

Maryland. 

Illinois. 

DiBt.  of  Columbia 

New  York. 

Maryland. 

Do. 
Indiana. 
Virginia. 
Maryland. 


Maryland. 

Pennsylvania. 

Ohio. 


*  Paid  out  of  appropriation  for  "publication  of  the  Official  Records  of  the  Rebellion.  ** 
1  Died  Dec.  2. 18W. 

*  Apik>inted  indexer,  81,500,  Jan.  9, 1891 ;  promoted  to  compiler,  81,800,  July  2, 1891. 

*  Promoted  from  proof-reader,  at  81,400,  July  2,  1891. 
'•  Promoted  from  prool^eader,  at  81,400,  Aug.  1, 1891. 

*  Appointed  Aug.  3, 1891 ;  appointment  expired  Oct.  81, 189L     • 

*  Promoted  from  copyholder,  81,000,  Apr.  1, 1891. 
'  Mslgned  Mar.  31,  ^1. 

*  Appointed  Dec.  1, 1890;  resinied  Feb.  15, 1891. 

*  Promoted  from  copyholder,^l,000,  July  2, 1891« 


li- 
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StiUeincnl  shcnrhuj  the  names,  conipcnsationy  etc.,  of  clerks,  mettscnyers,  efc— Continued. 


No. 


32 
33 


34 


35 


36 


d7 


88 


80 
4D 


41 


42 
43 
44 


45 

46 


47 
48 
49 
50 
51 
52 
53 
54 


55 
56 


Names. 


Pressmen  andcampoHtort. 

A.  C.  Shaw 

Herbert  L.  Chllds 


Indexer. 

Charles  Bas taetter  * 

Assistant  compiler. 

T.  Walter  Mattingly** .. 

Compositor. 

Harry  Mills 

Copyholder. 

Robert  F.  Sillefs* 

Label  Printer. 

Thomas  Sheridan* 

Forwarders. 

GJeorge  Le  Colnte*  * 

Charles  T.  M.  Cutcheon*. 

Assistant  Compiler. 

Lucy  G.  Crane** 

Copyiets. 


James  A.  Edwards. 
Wells  F.  Andrews.. 
James  W.  Byler* .. 


Annual 
salary. 


Copyholders. 

Walter  C.  Byrne  .. 
Frederick  L.  Cox* 


Expert  Copyists. 

Presley  C.  Himt* 

Grace  C.  Keefer* 

Helen  M.  Chamberlin*.. 

Alice  C.Hill* 

Ralph  D.  Childs* 

Maria  Mills* 

Julia  Wheeler* 

E  llzabeth  H.  Lyons  *  • 

Assistant  Compilers. 

George  Thompson* 

Charles  F.  Parsons*' 

Assistant  Indexers. 


67    Catherine  G.  Powers* 

58  I  Mary  Reimensnyder* 

59  ]  Ellen  W.  Keen* 

60  I  Katharine  Lackland* 

61  Kath.  H.  W.  Stiill* 

62  Alice  T.  Anderson* 


63 


Expert  Typeicriter. 
Ida  M.  Wlnn*8 


tl,20O 
1,200 


1,200 


1,200 


1,000 


1,000 


1,000 


1,000 
1,000 


1,000 


900 
900 
900 


900 
900 


900 
900 
900 
900 
900 
900 
900 
900 


900 
900 


900 
900 
900 
90() 
900 
900 


900 


Period  of  service. 


Prom- 


Dec.  1, 1800 
....do 


Dec.  1, 1890 


Dec.  1,1890 


Dec.  1, 1890 


Dec.  1,1890 


Dec.    1, 1890 


Dec.    1, 1890 
July   1.1891 


Dec.    1, 1890 


Dec.    1, 1890 

...-do 

May  15, 1891 


Dec.    1 ,  1890 
May    1,1891 


Dec.    1,1890 

....do 

...-do 

....do 

-...do 

-..-do 

.-  do 

....do 


Tc^- 


Nov.  30, 1891 
....do 


Nov.  30, 1891 


Nov.  30, 1891 


Nov.  30, 1891 


Nov.  30, 1801 


Not.  80. 1801 


June  5,1801 
Nov.  80, 1891 


Nov.  80, 1801 


Nov.  30, 1891 

.-..do 

....do 


Amount     Residence  when 
received.         appointed. 


Nov.  30, 1891 
....do 


Nov.  80, 1891 

....do 

— do....... 

do 

...-do 

-...do 

---.do 

Jan.    1, 1891 


Dec.   1.  18901  Nov.  30, 1891 
Jan.  9,  1891  :  July 22, 1891 


Dec.   1,  1890  1  Nov.  30, 1801 

do do 

do , do 

do i do 

do -do 


.-.do 


do 


11,200.00 
1,200.00 


1,200.00 


990.40 


1,000.00 


1,000.00 


1,000.00 


501.80 
415.80 


941.00 


000.00 
000.00 
490.43 


900.00 
525.00 


900.00 
900.00 
900.00 
900.00 
900.00 
900.00 
000.00 
75.80 


900.00 
483.80 


900.00 


Dist.  of  Columbia 
Massachusetts. 


Wyoming. 


Illinois. 


Virginia. 


Dlst.  of  Columbl 


Dist.  of  ColumU 


New  York. 
MichigUL 


Ne.w  York. 


New  York. 

Michigan. 

Missouri 


New  York. 
Virginia. 


Dist.  of  Cblnmbla 
Pennsylvania 
Dist.  of  Columbijt. 
Kansas. 
Massachusetts. 
Dist.  of  Columbfi' 
North  Carolina 
Virginia. 


Dist.  of  Colmnbia^ 
Minnesota. 


Vermont. 
900.00  :  Pennsylvania. 
900. 00     ^  -  -  -^ 

900.00 
900.00 
900.00 


Dec.    1,  1890    Feb.  28,1891 


223.30 


Dist.  of  OolumbJa. 
Oregon. 
Dist.  of  Coi 
Maryland. 


Michigan. 


♦Paid  out  of  appropriation  for  "publication  of  the  Offlcial  Records  of  the  Rebellion." 

1  Promoted  from  expert  copyist,  |!900,  Aug.  1,  1891. 

«  Discharged  June  5,  1891. 

■Promoted  from  exix^ri  copyist,  $900,  July  2,  1891. 

*  Appointed  May  15.  1891. 
•Appointed  May  1.  1891. 

•  Resigned  Jan.  1 ,  1891 .  t 
'Appointed  Jan.  9, 1891 :  resigned  July  22, 1891. 

•Discharged  Teb.  28, 1891. 
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Statement  showing  names ,  oompensationf  etc.y  of  clerks^  mesaengerSf  etc. — Continued. 


No. 

Names. 

Annual 
salary. 

Period  of  serrlce. 

Amount 
recelTed. 

Besldence  when 

From— 

To- 

ajypointed. 

64 

Assistant  Forwarder, 
Patrick  Carroll* 

9000 

720 
720 

720 
720 

720 
720 
720 
720 
720 
720 
720 
720 

600 

600 
600 

600 

Dec.  1,1890 

Dec.  1,1890 
....do 

Nov.30,1891 

Not.  80, 1891 
do 

8900.00 

720.00 
720.00 

720.00 
720.00 

46.96 
166.36 
166.36 
148.76 
135.06 
133.10 
133.10 
106.07 

600.00 

600.00 
600.00 

131. 10 

Dlst.  of  Columbia. 

• 

€5 

Assistant  Messengers, 
Charles  Keesriii 

TMnt.  nf  Columbia. 

66 

07 

68 

69 
70 
71 
72 
73 
74 
75 
76 

77 

7« 
79 

80 

Harrison  Terrell 

Do. 

Watchmen. 

Samuel  S.  Noland 

S.  H.  Lomaz .. 

Dec.  1,  1890 
do 

Not.  80, 1891 
do 

Dlst.  of  Columbia. 
Virginia, 

Dist,  of  Columbia. 

Examiners  of  Archives.^ 
I  Eva  J.  Lawton*' 

Sept.  7, 1891 

.-..do 

....do 

Sept.  30,1891 
Nov.  30, 1891 
do 

Lydia  M.  Powers* 

1  EsielleB.  Viall* 

Vermont. 
New  York. 

1  Kate  B.  Cook* 

Sept.  16,1891 
Sept.  23.1801 
Sept.24,l»91 
do 

....do 

....do 

....do 

....do 

Do. 

1  Fanny  J.  KinK* 

Vermont. 

1  Emma  D.  Aver* 

Do. 

!  Josephine  B*.  Placlde*.... 
;  EllaP.  Karcher* 

PennsylTanla. 
piftt.  nf  Columbia. 

Oct.  6,  1891 

Dec  1,  1890 

Dec.  1,  1890 
do 

....do 

Not.  30, 1891 

Not.  30, 1891 
do 

1 

Laborer. 

1 

1  EmcMSt  Beechner 

Dlfftr  of  Columbia. 

Packers. 
1 
'  Fred  D.  Henry* 

Virginia. 

Edward  S.  O'Connor* 

John  L.  Carroll*" 

niflt.  nf  Coluinbla. 

JApr.  7. 1891 
^Oct.  22, 1891 

May  9,  1801) 
Not.  80, 1891^ 

Do. 

*  Paid  out  of  appropriation  for  "  pablication  of  the  Official  Records  of  the  Rebellion." 
1  ApiK)inted  on  dates  indicated  under  '*i>erlod  of  serrlce." 
<  Resigned  Sept.  30.  1891. 

•Appointed  Apr  7,  1891;  discharged  May  9,  1891.    Reappointed  Oct.  22, 1891;  appointment  ex- 
pired Nov.  30, 1891.  o  .r  *-*-  ^*- 
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62d  Congress,  )     HOXTSE  OF  REPRESENTATIVES.     (  BX.D00. 
lit  Session.     ]  \  No.  18. 


COMMERCE  PASSING  ST.  MARYS  FALLS  CANAL. 


LETTER 

FBOM 

THE  ACTINa  SECRETARY  OF  WAR, 


TBAlfSMITTINO, 


With  a  letter  from  the  ChitfofEngineerSy  a  report  of  the  commerce  pasting 

at  Marys  FaUs  CanaU 


January  5,  1892. — Referred  to  the  Committee  on  Riyera  and  Harbora  and  ordered  to 

be  printed. 


Wab  Depabtmbnt, 
Washington^  December  21^  1891. 

SiB:  I  have  the  honor  to  transmit  herewith  a  letter  from  the  Chief  of 
Engineers,  dated  the  18th  instant,  submitting  a  report  dated  the  16th 
instant  from  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  reference  to  the 
commerce  passing  St.  Marys  Falls  Canal,  Michigan,  during  the  season 
of  1891,  and  to  concur  in  the  recommendation  of  the  Chief  of  Engineers 
that,  in  view  of  the  magnitude  and  importance  of  the  interests  involved, 
the  report  be  printed. 
Very  respectfully, 

.  L.  A.  GRANT, 
Acting  Secretary  of  War. 

The  Speaker  of  the  House  of  Bepresentatives. 


Office  of  the  Chief  of  Engineers, 

United  States  Ardcy, 
Washington^  2).  C,  December  18^  1891. 

Sir:  I  have  the  honor  to  submit  the  accompanying  report,  dated  De- 
cember 16, 1891,  by  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  reference  to 
the  commerce  passing  St.  Marys  Falls  Canal,  Michigan,  during  the  sea- 
son of  1891,  just  closed,  and  in  view  of  the  magnitude  and  importance 
of  the  interests  involved,  to  recommend  that  it  be  transmitted  to  Con- 
gress with  request  that  it  be  printed. 

Yery  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brigadier- Oeneraly  Chief  of  Engineers. 
Hon.  L.  A.  Grant, 

Acting  Secretary  of  War. 


2  st.  marys  falls  canal. 

commerce  passing  st.  marys  falls  canal,  michigan,  during  the 

season  of  1891. 

United  States  Engineer  Opfiob, 

Detroit,  Mich.,  December  16, 1891, 

Oeneral:  I  have  the  honor  to  submit  the  following  report  nponthe 
commerce  passing  St.  Marys  Falls  Canal  daring  the  season  of  1891, 
just  (*losed.  At  this  work  statistics  for  the  season  are  necessarily  those 
of  the  calendar  year. 

The  canal  opened  for  navigation  April  27, 1891,  and  closed  December 
7.  The  season  was  therefore  225  days  long,  or  3  days  shorter  than  in 
1890. 

The  average  number  of  vessels  passing  per  day  for  the  whole  season 
was  45.3,  and  for  the  months  of  June,  Jnly,  August,  and  September  the 
average  was  54.6. 

The  size  of  the  vessels  continues  to  increase,  as  is  shown  in  the  follow- 
ing statistics: 
The  average  registered  tonnage  per  vessel  waa —  Tent. 

In  1887 626.3 

In  1888 70L5 

In  1889 790.5 

In  1890 833.8 

In  1891 8fi2.1 

The  total  registered  tonnage  for  the  season  falls  53,750  tons  short  of 
that  for  1890,  and  the  freight  tonnage  was  152,454  tons  less.  The  fol- 
lowing discussion  of  the  appended  statistics  may  not  be  inappropriate: 

For  the  whole  period  since  1881  the  iron  ore  carried  through  the  canal 
has  been  47  per  cent  of  the  total  freight,  and  in  1889  and  1890  it  was 
more  than  50  per  cent;  therefore  the  freight  may  be  divided  into  two 
nearly  equal  psirts,  one  ef  which  was  the  iron  ore,  the  remainder  bein^ 
the  aggregate  of  all  other  freights.    The  percentage  of  increase  since 
1881  falls  between  12  and  39  each  year,  the  average  being  22.    During 
1890  the  freight  other  thiui  iron  ore  amounted  to  4,200,445  tons,  and 
for  1891  to  5,328,548  tons.    This  shows  an  increase  of  25  per  cent  in 
the  freight  of  1891,  other  than  iron  ore,  over  1890,  or  a  little  more  than 
the  average  increase  for  the  preceding  ten  years.    Hence  the  decrease 
in  iron-ore  freight  alone  is  sufficient  to  explain  why  the  business  of  1891 
did  not  show  the  usual  increase.    There  were  other  causes,  however, 
which  materially  affected  the  volume  of  the  season's  business,  and  they 
wall  be  refeiTed  to  later. 

The  falling  off  in  iron-ore  freight  was  predicted  with  certainty  » 
year  ago.  It  was  due  to  causes  so  widespread  and  long  continued  that 
a  discussion  here  could  hardly  be  made  complete  and  satisfactory. 

The  freiglit  of  wheat  and  wheat  products  was  abnormally  large« 
Excluding  iron  ore  and  wheat  in  1890  the  remaining  tonnage  wa^ 
3,725,80(i  tons.  Tlio  corresponding  freight  for  1891  was  4,340,600  tons. 
Hence  the  increase  in  freight,  exclusive  of  iron  ore,  was  8  per  cent, 
which  indicates  quite  a  falling  off  tvom  the  average  rate  of  22  per 
cent  for  the  last  ten  years,  and  shows  that  if  the  wheat  crop  of  the 
northwest  had  not  been  unnsually  good  this  season  there  would  have 
been  a  slight  decrease  in  the  volume  of  freight  other  than  iron  ore. 

The  foregoing  relates  solely  to  tonnage.  If  we  consider  the  valne  of 
the  season's  freight  we  find  a  very  large  increase  over  any  other. 

The  average  yearly  increase  in  the  value  of  the  freight  transported 
since  1881  was  about  15  per  cent,  but  for  the  season  of  1891  it  was  aboo^ 
25  per  cent.    The  cause  of  this  great  increase  in  valuation  is  plainly 
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due  to  the  very  large  wheat  crop.  Since  we  are  not  likely  to  be  im- 
mediately favored  with  another  such  crop,  a  decrease  in  valuation  may 
be  reasonably  predicted  for  next  year. 

But  the  failure  to  poiaintain  the  record  of  annual  increase  in  freight 
tonnage  is  due,  in  a  great  degree,  to  three  causes  other  than  the  de- 
crease in  iron-ore  tonnage. 

The  first  of  these  is  the  fact  that  the  stage  of  water  in  the  lakes,  and 
consequently  the  depth  available  at  the  canal,  was  the  lowest  of  which 
we  have  any  record.  In  1889  the  average  available  depth  was  15.14 
feet,  ill  1890  it  was  15.06  feet,  and  in  1891  it  was  14.42  feet.  The  aver- 
age for  1891  was,  therefore,  0.64  feet,  or  7.6  inches  lower  than  in  1890, 
which,  at  a  reasonable  estimate  of  20  tons  to  an  inch  of  draft,  corre- 
sponds to  an  average  of,  say,  150  tons  for  each  registered  vess^ ;  that 
is,  if  the  available  depth  of  water  in  the  canal  during  1891  had  been 
equal  to  that  of  1890  (the  next  lowest  recorded),  the  same  9,744  vessels 
which  carried  8,888,759  tons  in  1891,  would  have  carried  1,461,359  tons 
more  than  they  did,  or  an  aggregate  of  10,350,359  tons,  or,  say,  10,000,000. 
This  is  no  violent  estimate,  but  is,  I  think,  quite  within  the  truth. 

The  next  cause  was  the  intentional  delay  of  the  vessel  men  in  put- 
ting  their  vessels  in  commission  in  the  spring.  This  amounted  to  quite 
two  weeks  in  the  case  of  many  of  the  largest  carriers.  No  attempt  is 
made  to  estimate  the  effect  of  the  delay,  but  it  must  have  been  con- 
siderable. 

The  third  cause  was  due  to  the  sinking  of  the  steamer  Susan  E.  Feck^ 
at  "The  Elbow,"  in  St.  Marys  Eiver,  by  which  navigation  was  totally 
suspended  from  1:10  p.  m.,  October  11,  to  3  p.  m.,  October  15,  a  period 
of  full  five  days.  Two  hundred  and  seventy-five  vessels  were  dehiyed 
an  aggregate  of  eight  hundred  and  twenty-seven  days  five  houi's,  or  an 
average  of  about  three  days  each,  during  which  time  they  would  have 
carried  through  the  canal  about  150,000  tons  of  freight  if  they  had  been 
free  to  move.  This  fairly  offsets  the  delay  during  the  preceding  season 
due  to  the  broken  emptying  valve. 

In  view  of  the  foregoing,  it  would  be  a  conservative  estimate  to  say 
that  but  for  the  conditions  stated  the  freight  through  the  canal  would 
have  amounted  to  10,500,000  tons  during  the  season  of  1891. 

In  estimating  the  value  of  the  commerce  passing  through  the  canal 
it  is  deemed  advisable  to  adhere  to  the  same  prices  per  unit  first  adopted 
iu  1885.  It  is  believed  that  these  constitute  a  fair  average  and  afford 
a  better  basis  for  comparing  the  business  from  year  to  year  than  if  they 
were  amended  to  conform  to  the  prices  actually  prevailing. 

Very  respeotftilly,  your  obedient  servant, 

O.  M.  PoE, 
Colonel^  Corps  of  Engineers^  etc.y 
Brevet  Brigadier- Qe7ieralj  U.  S.  A, 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  U.S.A. 
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Comparative  Btatemeni  of  ike  atnouni  and  value  of  oommeroe  tkromgh  8t,  Marfi  AUi 

Canal,  Michigan,  for  the  calendar  jfcare  1890  amd  1891, 


lieou. 


Vesnela* number. 

Lockages do... 

Tunnaieo,  re^tered net  ton*. 

ToDuaf^e,  freight do... 

PMMngen namber. 

Cotl  (hard  and  soft) net  tons. 

Flour barrels. 

Wheat bushels. 

Grain  (other  than  wheat) do. . . 

Manufactured  iron net  tons. 

PiJE  iron do . . . 

Salt barrels. 

Copper nettmis. 

Iitni  ore do. . . 

Lumber H  ft.B.  M. 

SilTer  ore  and  bullion net  tons. 

Building  stone do . . . 

XJnolaswfled  freightt do... 


Quantitj. 


1890. 


10,667 

4,070 

8,454,435 

9,041.213 

24,856 

2,176,025 

8,239,104 

10,217.370 

2,044,384 

03,615 

22.712 

179,431 

43,729 

4,774,768 

861,929 

3,482 

47,973 

871,204 


UOL 


1«. 

4, 

8,400. 

8.888, 

26, 

2.607, 

8,780, 

88,816, 

1,082, 

48, 

27, 
284, 

09. 
8,660. 


1, 
44, 

417. 


101 
961 
685 
760 
190 
532 
143 
570 
104 
560 
181 
528 
100 
213 
805 
781 
080 
008 


IB 


11 


1,884 

830,607 

541,038 

22,600,800 


4,460 
56.007 
25,461 


4,876 
'46,'7W 


0 


5 

18 

17 

180 


Amount. 


Pw 


63,750  1 
169,454 


10 
81 
58 


1 

ii' 


1,012,280; 
51,056'! 


S 


1,214,566 


1.701 
8,803 


SI 
I 


Itema. 


Total  Talnation. 


Price 
per  unit. 


1800. 


UOL 


Vessels* number.. 

Lockages do.... 

Tonnage,  registered net  tons.. 

Tonnage,  freight do.... 

PasHcngers number. . 

Coal  (hard  and  soft) net  tons.. 

Flour barrels . . 

Wheat bushels.. 

Grain  (other  than  wheat) do.... 

!MRiiufacturediron net  toss.. 

Piff  iron do 

Sail barrels.. 

Copper net  tons.. 

Iron  ore do 

Lumber Mft.  B.  M.. 

Silver  ore  and  bullion net  tuns. . 

Building  stone do — 

Unclassified  freightt do. . . . 


03.60 

5.00 

.08 

.08 

50.00 

17.00 

LOO 

200.00 

3.50 

l&OO 

153.70 

10.00 

00.00 


07,610,237.50  08.776,36S.OO 

16. 105. 520. 00  18, 000, 715.00 

15,883,022.00  38.040.238.6D 

2,003,406.38  1  1,  OIL  461.12 

4.680.760.00  I  2.128,000.00 

386,104.00  i  462,077.00 

170,43L00  234.928.00 

8. 745. 800. 00  13. 838. 000.00 

16k711,68&00  12,460,74&.SO 

6,514,722.00  6,503.480.00 

527.807.28  266,210.« 

479.730.00  440.800.00 

22.277.640.00  25.025,580.00 


Totals. 


102.214,048.70 


128,178,80aU 


Total 


t  Included  in  unclassified  freight  for  1801— 

Wool tons..  2,00 

Hides number..     410 


Valuaium  hosed  on  estimatea  of  1886, 
Talnation  for— 

1885 053,413,472.18 

1886 00,060.071.96 

1887 79,0:11,757.18 

1888 82.156,019.97 

1889 83,  r^  527. 15 

1890 102.214.048.70 

1801 , 128,178,208.51 

Canal  waa  open  to  narigation  during  season  of  1890,  228  days;  1891, 225  dija. 


62d  Congress,  )    HOUSE  OF  REPRESENTATIVES.     (  Ex.  Dort. 

i  X   No.  19. 


1st  Session. 


CIVILIAN  EMPLOYES  OF  THE  ARMT. 


LETTER 

FROM 

THE  ACTING  SECRETARY  OF  WAR, 


TRAl^SBilTXIKO 


A  list  of  all  civilian  emplaySs  of  the  Army,  with  the  amowntpaid  to  each 
from  the  appropriation  for  the  support  of  the  Army. 


January  5, 1892. — Referred  to  the  Committee  on  Expenditnies  in  the  War  Depart- 
ment and  ordered  to  be  printed. 


Wab  Depabtment, 
Washington^  December  21, 1691, 

SiB:  I  have  the  honor  to  transmit  herewith,  in  compliance  with  the 
act  making  appropriations  for  the  supx)ort  of  the  Army  for  the  fiscal 
year  ending  June  30,  1892,  and  for  other  purposes,  approved  February 
24, 1891,  lists  of  all  civilian  employes,  with  the  amounts  paid  to  each 
firom  the  appropriations  for  the  Subsistence,  Quartermaster's,  Medical, 
and  Ordnance  Departments  of  the  Army  during  the  fiscal  year  1891. 
The  Chief  of  Engineers  reports  that  no  part  of  the  appropriations 
made  under  this  act  for  the  Engineer  Department  has  been  used  for  the 
payment  of  civilian  employes. 
Very  respectfully, 

L.  A.  Gbant, 
Acting  Secretary  of  War. 

The  Speakeb  of  the  House  of  Bepbesentatiyes. 


CIVILIAN   EMPLOYES   OF   THE    ARMY. 


List  of  names  of  aU  civilian  emphy^^  and  the  amounts  paid  to  each  during  ^faaH 
year  1891  who  are  paid  from  appropriations  for  the  Quartermaster's  Deportoient 

[Furnished  in  accordance  with  act  of  Congress  approved  February  24, 1801  (Army  bill).] 


Jacob  Amann 

J.  A.  Alcorn 

R.H.Adams 

John  Andrews 

Henry  Arfmau 

Richard  Albrecht 

Thomas  Aheam 

James  Archer 

Anthony  A.  Abbott 

Charles  Allen 

Frank  Alford 

W.C.AveriU 

E.  P.  S.  Andrews 

C.W.Aldridge 

ALA.  Alton 

J.  B.  Arnold 

Miguel  Artegan 

Thomas  Adams 

John  Asmus 

J.  M.  Allen 

David  Aiken 

W.  C.  Atwell 

M.  T.  Alford 

J.  W.  Anderson 

Wm.  Armbruster 

Chas.  M.  Augur 

James  Arnold 

John  Anderson 

M.  G.  Ashbrook 

Jens  Anderson 

Geo.  R.  Armstrong 

Swan  Anderson 

H.  N.  Anderson 

W.  H.  Acker 

Thos.  Atkins 

Kenneth  Allen 

E.  S.  Abernathy 

King  Arthur  Athold 

Amanda 

Attis 

O.  Atkins 

A.  Arnold 

T.  Arnold 

W.  M.  Arnold 

Latham  Anderson  and  assistants. 

C.  W.  Aldridge 

Thos.  Anderson 

Gust  Anderson 

Peter  Anderson 

James  Allison 

Fred.  Anderson 

Erall  Adgulst 

Wm.  Adams 

John  Ayers 

Otto  Arnold 

C.  H.  Austin 

M.  Aniso '. 

J.  Allala 

H.  L.  Allis 

G.  Ashbaugh 

Jeremiah  Allen 

James  Aheam 

Enoch  Avers a 

Geo.  W.  Albright 

Geo.  W.  Abbott 

Henry  Alden 

Francis  Albertson 

Wm.  Albertson 

F.  J.  Albright 

John  Akin 

JohnG.  Allison 

Charles  Abbott 

Ass-to-vey \ 

Sixto  A.  Arlzola 

U.  S.  Allison 

Isaac  A.  Allison 

Peter  Ang^us 

W.  Allen 

G.  Arnold , 


HflO.OO 
900.00 
624.00 
5*X).  00 
68.:i'S 
300.  OJ 

3 

150.00 

36().00 

269.00 

243.00 

1.800.00 

270.00 

15. 50 

192.00 

1.25 

8.33 

62,00 

589.00 

1,800.00 

1,200.00 

14.75 

1,400.00 

900.00 

23.75 

1,600.00 

360.00 

480.00 

554.66 

480.00 

1,200.00 

540.00 

131.83 

95.00 

720.00 

000.00 

48.00 

11.20 

10.85 

53.55 

2.70 

72.10 

21.50 

39.20 

2. 580. 00 

68.75 

78.32 

51.27 

30.36 

11.23 

4.20 

4.20 

.26 

732.68 

600.00 

278.33 

12.00 

3  00 

1,400.00 

188.50 

151.00 

1,020.00 

529. 00 

1,800.00 

1,000.00 

12.00 

648.00 

648.00 

1,600.00 

486.00 

648.00 

500.00 

45.85 

74.00 

10.00 

15.00 

4.37 

4.00 

9.95 


C.  Arlstele 
Henry  Avery. 
Aston 

H.  A.  Anderson 
Chas.  Anderson. 

John  Anderson 

John  Ahufeldt 

Mic.  Adams 

J.T.Archibald 

Thos.  Adams 

Adolph  Allard 

Hans  Aspaas 

Samuel  Abri^amson. 
F.  L.  Austin 

D.  Ahem , 

Chas.  Anderson 

TonyAugustin 

H.  Avery 

J.  E.  Armour , 

T.  Addison 

W.H.Blake 

Richard  Bond , 

Patrick  Boy han 

W.  J.BodUl 

Joseph  Boyhan , 

M.  Broutman 

Jacob  Brenen 

A.  Bennett 

Samuel  Bruce 

John  Black 

Theo.  Billings 

W.  Burkett 

A.  Beversdorff 

Green  Banks 

Peter  Bausher 

Amll  Behrens 

B.  Buchanan 

F.  M.  Bingham 

J.  G.  Blake 

Charles  Baker 

Dorsey  Brown 

George  Baker 

Martin  Bentley 

Anseline  Broulllet 

G.  W.  Bush 

A.  Bengston 

Arthur  Bussey 

Frederic  W.  Baker 

John  Burke 

Richard  Barron 

James  Bright.^ 

G.  Becker : 

G.  Bentley 

Conrad  Bollinger 

G.  F.  Blackford 

J.  T.  Brown 

Joseph  Beris 

E.  E.Brown 

C.  A.  Brown 

B.  Buchanan 

George  R.  Baker 

M.  R  Brock 

R.  B.  Barnes 

Charles  Belnap 

A.  E.  Bourne 

P.J.  Burke 

Marsellino  Burke 

Robert  Benjamin 

Joseph  Baudel...*. 

A.  Bennett 

J.  C.  Bramwell 

Charles  Brown 

Arthur  J.  Broadwater. 
John  Brown 

C.  M.  Brooks 

Geo.  C.  Booth 

Albert  Brown 

Richard  Barron , . . . 

Orrln  H.  Bulkley  ...... 


Mi 
7.9 

&» 
l&S 
US 

».S 
Ui» 
4&l» 
&« 
2B.S 
14.  CI 
71.5 

laoic 
is.:s 

6i« 

lSl.il 
IR» 

tt 

7».ff 
7Sl« 

i.joa« 

73.0) 
I74.» 
471 « 

ea0 


5«.» 

4«L« 

S96.00 

86160 

IS.  SO 

i,3sa« 
140.  oe 

1.445.3 

100.01 

asitt 

moe 

49D.«) 

m.^ 

SliW 
7».«i 

l&OO 

9aooD 

l,OQO.ff 

40.(10 
7».i» 

7m« 

490.0 
1,800.« 

i.ooaw 
Tsaw 

47t).0 

31.34 

900.09 

28009 

30&07 

l,«0.» 

10.00 

I      10.00 

43).  00 

aoaoo 

IHOO 

rtaoo 

800.00 
8S.52 

i,4oaoo 

166.0) 

1.0W.OJ 
793.00 
790.00 
730.00 
430.00 
100 
8.S 
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» enmloyis  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  %6ko  are 
id  frotn  appropriations  for  trie  Quartermaster'' s  Vepartmenl— Continued . 


Names. 


;.  Bogle... 

Sates 

hm 

tnoist 

ebee 

mard 

annett 

Bulk 

Benison. . 

ai 

ckey 

Wtton .... 

imel 

ain 

tehrend... 

trk'er 

h 

Bell 

Irown 

irugen 

lis 

Brown 

Bymea 

W.  Baker . 
Brennan.. 

Brett 

inrke 

lawer , 

own 

Brown 

iurkman.. 
gen 

Barnes  ... 
Bremer  ... 
J.  Bliss., 
orge  Bliss 

.mard 

Brockmau 

lurkley 

Benjamin. 
Brugier  .. 
in  Brown . 

Brown 

•hen 

ikey 

lley 

ttler 

ker 

lain 

Brown  ... 
i.  Brown . . 
.Br^wks... 

jiger 

lOt 

ker 

Bomersen 

wen 

ugge 

mtleld 

iird 

nson 

I  Burke 

veridge ... 
Berthold.. 

lennett 

aman 

Boesje 

ayer 

illey 

Baner 

B.  Bridge 
n  Bamper 

kUdel 

lyer. 

Buck 

ock 

irton 

:er 

Barrett., 
kker 


Amounts. 


161.00 

234.00 

540.00 

496.00 

15.00 

42.00 

1, 400.01) 

300.00 

487.33 

177.33 

87.90 

8.75 

609.34 

820.00 

30  00 

lO.fiO 

l.'W.OO 

100.00 

14.00 

300.00 

6.00 

401.50 

960.00 

21.00 

3.50 

720.00 

360.00 

14.67 

28.00 

360.00 

17.50 

191.00 

3.00 

1,080.00 

6«).QU 

1,800.00 

1, 4<)0.  (K) 

3  K).  00 

17^.50 

10.00 

51.00 

92.00 

575.  (K) 

420.00 

1. 200. 00 

180.00 

720.  (K) 

•     10.87 

30.00 

6.00 

900.00 

177.3:} 

413.3.3 

15.00 

6.00 

11.25 

140.00 

50.00 

1,600.00 

1,400.(N) 

24.00 

7.50 

7.50 

810.65 

400.00 

900.  (N) 

600.00 

420.  (K) 

812.00 

549.80 

2:».33 

75.00 

49.00 

1,200.00 

720.00 

120.00 

9(1.90 

72.00 

40. 00 

540.00 

19.83 


Names. 


AmoimtSs 


ll 


John  Burke , 

G^eo.  CBonn^ 

J.  B.  Brtstoe 

H.B.Beer 1 

R.  B.  Beer 

Will  Browne.: 

Fred  Brandes 

A.  J.  Bentgston 

O.  Bamett 

Frank  Bels 

August  Breckman 

J.  F.Bruel 

Broken  Rope  Sam'l 

Bsui  Woimd 

Sam'lBlrd 

Broken  Lea 

Blue  Heart 

J.  R.  Beatty 

W.  H.  Birdsall 

H.W.Bailey 

B.M.Brown 

Walter  Butler 

A.J.Butts 

E.D.Beck 

W.B.Bechtel 

W.  F.  Bennett 

Wm.  Berry 

Jamefl  W.  Bobo 

J.W.BuU 

W.R.  Barrett i 

J.  Burkman 

J.  Burdick 

Martin  Bums 

Roy  A,  Baxter 

M.  Baxur 

P.E.Benham 

Wm.  E.  Buckman 

M.  E.  Brown 

Rl^h\rd  Botfleld 

Felix  Burgess 

Fiank  Best 

Frederick  Bickf ord 

A.  Black 

G.  E.  Brandon 

John  Barber 

John  Bo^th 

Chas.  Benham 

Bin-day 

Bill 


Be-he-do.-'. 

Bah-ga-do 

Bur  botte-tio-nah 

Jacob  Bainbridge... 

G.T.Bidell 

D.Brooks 

J.  Beavers 

A.  Bowen , 

W.  Barge 

D.O.  Barge 

M.Brown 

A.Bell 

W.  Boings 

H.  Barge , 

A.  Boiugs 

D.  Beavers 

H.  Brown 

B.Bullock , 

J.  H.  Bailey 

K.  Bell 

P.  Burdelt 

J.  Biackmau 

L.  F.  Burdett 

W.  Barkley 

S.  Barnes 

Fr.Jd  Busch 

Prt*(l  Brackmyer 

Henry  Be  rrycomb. 
F'rank  M.  Button ... 

Fred  Boynton 

Philip  J.  Barry 

J.  R.  W.  Berg 


•48G.O0 

1,600  00 

6.00 

3.00 

3.00 

1,600.00 

840.00 

420.00 

93.33 

77.46 

35.00 

250.00 

32.50 

19.60 

6.63 

6.63 

6.63 

6.00 

40.00 

16.00 

106.75 

360.00 

360.00 

360.00 

49.00 

300.00 

60.00 

270.00 

720.00 

870.66 

278.00 

883.00 

640.00 

480.00 

900.00 

720.00 

1,200.00 

4.00 

360.00 

720.00 

67.26 

150.00 

6.00 

96.00 

310.00 

109.67 

85.17 

98.10 

50.55 

28.75 

38.30 

11.90 

820.00 

616.50 

10.83 

3.90 

22.70 

4.00 

8.90 

9.90 

118.40 

23.34 

6.67 

156  01 

182  76 

166  b^ 

7  00 

51.60 

88.63 

2  60 

8.10 

6.00 

2.00 

2.90 

28.70 

7.00 

18.00 

1.67)8.83 

480.00 

4.80 

144  80 


4  CIVILIAN   EMPLOYES   OF   THE   ARMY. 

Civilian  employes  and  the  ammnts  paid  to  each  during  the  fiscal  year  1891  wfco  aw 
paid  from  appropriations  for  the  Quartermaster's  2%)attiwcrit---ContiniiecL 


Names. 


Edward  Biggins 

John  Benson 

Francis  Bonner 

Christ  Baner 

Bamet  Barley 

Thos.  O.  Brlen 

Richard  Burke 

John  Berggulst 

John  Bowers 

"Wm.  Bolandef 

George  Bremer 

J.  H.Blggar 

T.  B.  Baker 

Joseph  Bohnen 

John  P.  Bohnen 

Peter  Blasius 

Norrls  Beaddeen 

Abram  Brokaw 

John  H.  Brown 

R.  W.  Bishop 

W.Barker 

W.  J.  Buehler 

O.  W.  Barnett 

John  Butler 

William  Banks 

Paul  Brady 

Harvey  Brandige 

William  Berry 

J.  J.  Burdick 

JohnL.  Bums 

J.  H.  Beddow 

J.  E.  Brady 

August  Bloome 

Wm.  Beddow 

J.  L.  Boyer 

P.  Butler 

James  J.  Bragan 

DanUE.  Barrett 

John  Bright 

John  Burgess 

James  Ball 

John  Burke 

John  Burrell 

Ed.  Ball 

Chas.  S.  Beach 

J.  B.  Burless 

J.  A.  Ball 

Frank  Beach 

Levi  Boykin 

Isaac  Brockenberry . 

W.  H.  Butler,  sr 

Frank  Baker 

L.  Boykin 

Thomas  Bell 

F.  Beach 

W.  Beach 

Henson  Burrows 

John  Bowers 

William  Bowers 

Albert  Brown 

H.  Burton 

T.  S.  Butcher 

Randall  Bates 

J.  H.  Batchelder 

F.  E.  Barrean 

JohnBartley 

John  Barnard 

Annie  Barrean 

Jos.  H.  Baxter 

Wm.  Bon  hers   

W.  H.  Baiiholoraew. 
Valentine  Bre8.sler .. 

J.  D.  Brooking 

Hem  y  Buckrels 

Albert  Bobb 

W.T.  Berry 

E.H- Baldwin 

Isaac  Brink  worth ... 

Charles  Beesom 

BA.Bostls 

D»rld  B.  Beesom 


1200.88 
8.30  I 
2.40 

74.38 

5.eo 

1.75 

W.9U 

8.75 

00.00 

38.85 

100.00 

1,800.00 

1.400.00 

206.83 

824.00 

284.00 

50.00 

545.00 

1,200.00 

480.00 

388.50 

88.00 

210.83 

50.16 

52.67 

06.00 

18.67 

00.00 

00.00 

706.00 

480.00 

206.67 

360.00 

360.00 

0.00 

00.00 

868.00 

166.50 

346.66 

02.50 

27.40 

8.12 

35.62 

86.75 

16.25 

28.12 

73,50 

41.87 

51.24 

21.25 

60.06 

8. 12 

10.00 

33.06 

5.62 

83.37 

23.43 

33.75 

84.37 

24.87 

13.12 

8.75 

26.86 

600.00 

720.00 

780.00 

780.00 

360  00 

140. 00 

105.00 

1,200.00 

638.75 

609.00 

548.87 

36G.(X) 

040.08 

1,600.00 

600.00 

480.00 

1.50 

4.12 


Geo.  H.  Beers , 

W.H.Brown 

N.  P.  Batchelder 

Norrls  Bradeen 

Henry  M.  Black 

Joseph  Berry 

Frank  Berry , 

Henry  G.Blair 

F.B.Bond 

Chas.  M.  Bywater 

Nathaniel  Barr 

John  Bryson 

R.P.  Barr 

H.C.Barton 

Joseph  W .  Buck 

Charles  Borbor 

M.J.Blgley 

A.Butler 

Louis  J.  Berrv 

Frank  J.  Brady 

L.  J.  Blumenthal 

Edward  Barry 

JohnBruguier 

Peter  Babb 

Stephen  B.  Burke 

Charles  Bierer 

Frank  Brozille , 

John  B.  Benton 

Alex.  Butts 

Geo.  W.  Blood 

James  Baxter... 

S.  M.  Bloom 

D.  Bumsen 

Black  Horse 

Black  Heart 

Charley  Bums 

Saml.  Brown 

Joseph  Brown 

Saml.  W.  Bird 

Paul  Brady 

Henry  Brundige 

Broken  Time 

Henry  Behuke 

Perry  S.  Bartley 

Thomas  Broadwater. 

John  Bloomquist 

Allen  Black 

Ellsha  Blackwell 

Thos.  J.  Blake 

Burdette 

Marcellus  Burke 

Manuel  Benal 

E.  K.  Berkey 

M.  P.  Brown 

Geo.  W.  Barlow 

H.  Butterfleld 

William  G.  Barlow .. . 

O.  Butterfleld 

S.  M.Benson 

F.  C.  Brennan 

J.  H.  Ballinger , 

Jas.  W.  Bryan 

Jos.  Bell 

Wm.  Brown 

J.  B.  Butterworth 

H.  L.  Barker 

Worden  Beach 

W.  H.Butler,  Jr 

Ben.Bultler 

William  Bauman 

Ed.  Beach , 

Albert  Brooks 

John  Brooks 

Thomas  Brown , 

Mary  A.  Bolar , 

Albert  Burnett 

M.  Burch 

B.  Bennett 

J.  Brown 

G.  T.  Baker , 

L.  R.BeU 


Tli» 

7.8 

l,«l.» 

1.WL9 

1.6Mi» 

m» 
ts 

1,8Ml0 
M&» 
6AII 
6AII 
79IK 

1.V0LII 
MM 

m« 
an 

«« 

%9 

21.  # 

447.9 

noL9 

1A.9» 

1&(K> 
1L?« 
Sl.ff 
4&tf 
llOf 
«.« 
lAOi 


lflB.33 
S» 

Hi* 
191.  SS 

flLCl 

laflf 
iao0 

MlJJ 

lii* 

14&8S 

7.<» 
ll! 

IS 

7.57 
I4.J.38 

u.n 
)J.1« 

ii5 

1(14D 
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employis  and  the  anunmts  paid  to  each  during  the  ftgcal  year  1891  who  are 
Idfroni  appropriatumsfor  we  Quartermaster's  Department— Continued. 


Names. 


:8 

jrwater 
;kman. 

)wn 

.  Boyd 


lilay 

}wnieer 

lurke 

Bum.... 

m 

tl 

Bums.. 


ison 

ieske 

lake 

urkholder 

rke 

•hue 


magan... 

iTme 

Burke.  Y. 

Dsore 

Buckley . 

kck 

ak 

urke 

Hey 

Mk 

own 

snis 


ms 

rkman 


rrlsran 

levfe 

ckcr 

uett. 

umham 

)wen 

rtlett 

ikert, 

;ergey,  sr.. 
lergey,  Jr.|. 
cknmler... 

)wdin 

mer 

Town 

I.  Boyd  .... 

levlus 

>wn 

e ---- 

It 

wan 

Berry 

er 

n  Baline... 
irooks. 


cer 

eln. 

I  Becker . 
:.  Berry.., 
Burke.... 


raun 

rooks,  Jr  

Baldwin 

inningham .. 

ffln 

rk 

nnell 

eghom 

ark , 

Cleary 

)ampbell 

Crespo 

Centro 

:)unningham 

bble 

kbbell 

^lllns 


Amounts. 


942L66 

80.00 

64.00 

n.25 

6.00 

17.85 

17.15 

183.88 

11.37 

5.16 

60.67 

12.00 

6. 56 

40.25 

17.67 

17.67 

15.06 

8,75 

22.76 

26.07 

24.53 

8.23 

17.32 

18.81 

2.62 

21.00 

6.88 

150.00 

20.00 

16.60 

106.00 

158.05 

56.00 

36.00 

75.00 

60.75 

82.00 

88.00 

78.00 

46.00 

2.60 

78.00 

03.00 

123.00 

76.00 

88.00 

160.00 

37.60 

10.60 

6.00 

17.70 

11.10 

7.00 

4.&5 

26.10 

10.80 

80.00 

64.50 

8.62 

17.6^ 

15.00 

2.60 

150.00 

67.30 

11.47 

83.33 

18.45 

1000.00 

720.00 

480.00 

71.76 

.200.00 

860.00 

,600.00 

167.60 

196.00 

,200.00 

600.00 

31.00 

66. 50 

860.00 


Names. 


Michael  Cross 

P.  Coghlan 

John  Callahan 

W  H.  Campbell 

W.  H.  Clearance 

D.  A.  Crutchfleld 

D.  F.  Crowley ; 

Pashal  Carter 

Jerry  Crutchfleld 

James  Clagett 

T.  Coufichlln 

A.  Coughlan 

J.  Carney 

M.  Cain : 

Geo.  A.  Courtrlght 

Carl.  Carlson 

JeuM  Christiansen 

O.  A.  Cavan 

Reuben  Cash 

James  Candllsh 

Joseph  Carroll 

James  Conlon ... 

Thomas  Curtlett 

W.  U.  Casey 

Peter  Cornelius 

Charles  Clark .— -. 

S.  H.  Church 

John  Callahan 

C.  C.  Coulter 

Thos.  Crawford 

G.  L.  Cniickshank 

George  Christie 

James  P.  Canty 

James  Cassidy 

James  Coleman 

Charles  Coleman 

William  Coleman 

Robert  Coleman 

J.  Clane 

LuzCaballero 

Apolonio  Caballero 

Emetrlso  Caballero 

W.  L.Coakley 

H.  A.  Chrlstenson 

John  Connor 

W.E.Coleman 

F.  W.  Cousins 

J.  F.  Chase 

H.  H.  Clark 

Charles  Coatee 

J.  A.  Campbell 

Charles  Cacely 

Thomas  Crawford 

John  Connolly 

N.  Coffee 

JohnCleghom 

T.  H.  Carroll 

T.  J.  Church 

J.  A.  Carlson 

Charles  Cassler 

Geo.  H.  Clarke 

John  Chandler 

G.  M.  Caldwell 

J.  K.  Creighton 

Levi  Clarke 

Stephen  Conrad 

W.  F.  Clarke 

R.  S.  Cox 

Thos.  S.Clark 

James  C.  Crain 

E.  G.  Carson 

Howard  Carpenter 

George  M.  Cnase 

Andrew  Callerhan 

George  Carson 

Richard  Childers 

Jno.  R.  Clssna 

A.  J.  Clapman 

L.  C.  Car 

Daniel  M.  Clarkson,  Jr 

H.  B.  Chase 


Amounts. 


tt.00 

1.00 

46.00 

1,800.00 

600.00 

888.00 

720.00 

81.44 

86.04 

100.04 

000.00 

666.00 

420.00 

414.17 

1,000.00 

114.80 

47.00 

10.00 

186.00 

4.60 

80.00 

800.00 

286.00 

2^.00 

24.00 

1,060.08 

800.00 

868.00 

141.88 

14.00 

900.00 

7.00 

88.60 

400.00 

860.00 

860.00 

800.00 

64.00 

89.40 

46.86 

14.86 

6.76 

i,8oaoo 

1,600.00 
620.00 

1,800.00 

1,400.00 

600.00 

466.67 

61.00 

1,600.00, 
720.00 
887.  le* 
480.00 
16a  00 
881.50 
29.26 
7a  00 

laoo 
aoo 

960.00 

7S.00 

160.00 

1,400.00 

800.00 

600.00 

400.00 

486.00 

664.75 

440.00 

1,400.00 

276.09 

800.00 

60.00 

226.07 

28.00 

480.00 

1.200.00 

120.00 

20.00 

16.00 


CIVILIAN   EMPLOYES   OF   THE   ARMY. 


Cimlian  employ^  and  the  amounts  paid  to  each  d^trvng  the  fiscal  year  1891  who  ore 
paid  from  appropriations  for  the  Quartermaster's  Department — Continued. 


Names. 


Charles  Crowley 

L.  S.  Carr 

James  T.  CuUerton... 

Mary  E.  Carter 

T.  w.  Cartleyon 

C.  B.  Counch 

Hugh  Carey 

T.  F.Casey..: 

Cmmlng  white  Deer. 

Yankton  Casper 

Jefferson  Chips 

J.  M.  Camahan 

Thomas  Connors . 

Richard  Chambers  ... 

John  Caldwell 

Ben.  Clark 

1m  M.  Comwell 

J.  Chambers 

E.Carroll 

J.  F.  Crowley 

Joseph  Cahill 

Greo.  H.  Cahoo 

Thos.  demons 

Prospire  Cadieuz 

Frank  Cox 

R.  R.  Clarke 

John  Corless 

James  Corless 

S.  R.  Cole 

Amos  Chapman 

W.H.Carter 

Pat'k  Conway 

W.M.Curtis 

Che-Chll 

Chato 

Coonle 

Cleimy 

Fred.  W.  Cooke 

Chas.  H.  Carter 

W.  Calller 

P.  Connelly 

A-  Coles 

W.  Coza 

G.  W.  Carson 

J.  Coles 

J.  Comb 

J.  Cohen 

J.  Camp 

Het.  Craddock 

H.  D.  Crane 

Wm.  H.  Crook 

Oust.  Carlson,  No.  I . 
Gust.  Carlson,  No.  2  . 
Charles  E.  Clifton  ... 

Oscar  Carlson 

Daniel  Cuifimlns 

Patrick  Collins 

Michael  Conley 

Daniel  Collins 

John  Clark 

WiUiam  Connelly . . . . 

W.  H.Clark 

J.  Crimmlns 

A.  Castro 

S.  Castro 

S.Charvis 

Indian  Charlie 

C.  Cheney 

Edward  Conley 

G.  H.  Conradt 

A.  N.  Chamberlin 

Michael  Carrigan 

JohnConell 

M.  Carmodv 

Wm.  H.  Cooke 

H.  E.  Calahan 

B.  Converse 

Martin  Churchill.... 

Michael  Conlin 

H.  E.  Cutting 

H.H.  Clark 


Amounts. 


MO.OO 

35.00 

45.00 

567.  fiO 

7.75 

480.00 

480.00 

87.50 

10.50 

0.50 

0.50 

147.83 

70.00 

15.17 

10.00 

1,200.00 

100.00 

360.00 

00.00 

900.00 

66.07 

1,000.00 

30.00 

32.00 

106.00 

220.00 

1,000.00 

720.00 

408.00 

1.200.00 

860.00 

306.00 

900.00 

96.60 

96.60 

96.60 

18.56 

1,800.00 

1,200.00 

86.67 

136.26 

10a33 

6.07 

234.17 

83.33 

9.80 

7.60 

46.26 

3.70 

300.00 

736.00 

169.65 

119.76 

83.62 

53.65 

3.15 

30.63 

3.33 

9.00 

11.20 

1.76 

8.33 

3.75 

12.00 

12.00 

12.00 

12.00 

4.00 

255.00 

1,800.00 

1,066.00 

720.00 

300.00 

420.00 

1,600.00 

1,400.00 

1,200.00 

720.00 

480.00 

480.00 

586.00 


Names. 


E.  Carrigan 

W.  O.  Commins 

Michael  Cribbens... 

Peter  Carroll 

Ed.  A.  Carroll 

J.  M.Collins 

Dennis  Crowley 

John  H.  Clarke 

William  Case 

Michael  Carney 

Geo.  T.  Curry 

James  Condon 

William  Carter 

Robert  Clark 

LArkin  Coleman 

JohnConnell 

James  Connell 

William  Crompton. 

Charles  Cooksey 

C.  D.Collins 

P.  Carter 

John  Coleman 

J.  Crutchfleld 

Joffeph  Curren 

Geo.  W.  Conway 

John  Chase 

E.  I.  Clinkett 

J.  T.  Crenshaw 

R.  K.Chase 

J.  M.  Corrigan 

Edward  Cassin 

Richard  Carr 

Louis  Carventes 

W.  J.  Croley 

August  Cook 

Robert  Creighton. . . 

Jerome  Circey 

Benton  Carlln. ...... 

W.A.Collins 

W.  W.  Crooker 

E.  W.Craig 

Cyrus  Cleaves 

John  Connor 

Chas.  W.  Coffin 

John  Costello 

HughCoyle 

Thomas'Cosgrove . . 
James  Cosgrove . . . . 

James  Costeilo 

Carrie  D.  Chase 

J.  Cimningham 

W.  H.  Cochran 

P.  Considlne 

T.H.Cook 

B.F.Cox 

Joseph  L.  Cameron. 

John  Carrigan 

John  Cross 

John  E.  Cochran 

P.  J.  Condon 

Fred.  D.  Comerick  . 

George  W.  Cone 

George  Cameron  ... 

G  H.  Cook 

J.  W.  Coleman 

E.  T.  Carr 

Crow  Eagle 

M.  J.  Canning 

Charge  Eagle 

Coming  First 

Richard  Chambers  . 

H.  G.  Chandler 

Coming  Amongst. . . 

O.H.Clark 

Nathaniel  Collins.. 

J.  A.  Cole 

M.  E.  Cowles 

John  W.  Clark 

Louis  Clark , 

Richard  Clayton..., 
Pedro  Camigo 


Amofonts. 


c.s 
am 
m« 
«.• 

OlW 
SdL» 

n« 

wkm 
Wkm 

«a« 

ML* 

».• 

7.]l 

&« 
lie 
lit 
&s 
i» 
i.noi* 

M.« 

619. « 

l.« 

1,(D0.« 

i.aiado 

i» 

i,na« 

480109 

4».0i 

17.S 

i.aoao) 

300. « 

1,0».» 

140.00 

Ma  OB 

moo 
goo.o» 

17. » 
17.80 

ia» 

Mid 

i,«a«o 
7r.» 

7».fl0 

^9 

Ma  09 

6ttL» 

M&« 

MB.  69 

«Il99 

40.00 

&00 

15.00 

41.08 

&.O0 

25l09 

4&00 

15.00 

ia40 

&0 
9&S 
9.17 
13.00 

S5&07 

30.09 

£09 

SlOO 

18 

soaoo 
las 


CIVILIAN   EMPLOYES   OF   THE   ARMY.  7 

m  eniployia  and  the  amounts  paid  to  each  duriTygihe  fiscal  year  1891  w/to  are 
lid  fnnn  appropriations  for  the  Quartermaster's  Ihpartment — Continued. 


Names. 


dCass 

)  Caldwell. 

laven 

tnClaven.. 
Campbell.. 
Clements.. 
Uements... 
iV.  Chapin. 
arlaon 

Chandler. 
^.  Clark... 

ter 

k  Cady.... 
)per.. 

Campbell, 
trell 


Ids..... 
ihivers. 
Jleary.. 
krlton.. 


Amounts. 


Collins. 


nors 

Connor 

yomell 

Cunningham. 

Connor 

Chambers 

lere 

Collins 


•norton 

E^  Coughlln. . 
Chris  tianson. 

[^lose 

mCole 

;.  Case 

k>m8tock 

s  Castle 

Conllir 

kkln 

Condon 

3onrad 

:7ushlng 

Clear 

ok 

Carroll 

:abeU 


a 

«llo 

aents 

J.  Campbell. 

Curtis 

}abell 


>azos 

ndo  Cazla.. 

^azla 

Callaghan. 

:k 

astner 

t  Caro 


mey 

nn 

!arter 

Cullen 

Collins 

llflord 

le 

J.Denn 

18  Dunbar 

Dykman 

>eaton 

>re8her 

7.  Duvall&Co. 
I.  Dallaghan... 

B.  Duffy 

Dickson 

Xfcle,  Jr 

«1  Durand 

J.  Dormer .. 


$74.00 
40.00 
66.00 

6.00 

24.00 

162.  .W 

42.50 

184.00 

28.88 

6.00 
160.00 

6. 56 
39.00 

5.62 

4.37 
23.36 
16.46 
14.65 

1.00 
56.00 
25.68 

2.80 
17.85 
24.10 

8.66 

8.06 
47.28 
16.00 
15.75 
13.32 
15.66 

3.00 
15.75 
29.17 
94.50 
20.00 

4.00 
19.00 
41.25 
120.00 
40.00 
41.00 
21.33 

7.50 

7.81 

^0.00 

51.00  J 

152.00 

15.00 

7.50 
19.00  I 

13. 3:1 : 
720.00 ; 

177.50 

15.00 

5.00 

2.63 

4.50 

1.00 

99.00 

2.50 

37.50 

6.00 

4.80 

7.36 

7.50 

39.00 

21.00 

18.00 

660.00 

151.38 

440.00 

300.00 

625.00 

40.72 

aoo.oo 

1,000.00 
180.00 
900.00 
420.00 

1,000.00 


Names. 


P.  H.  Dolan , 

Chas.  M.  Doty 

Thos.  D.  Din  woody., 

Thomas  Donlin 

Adelbert  Dobson 

W.H.Detrlck 

Edward  Donohue . . . 

W.A.  Demp^ey 

JohnDoran 

Wm.  F.  de  Young ... 

Henry  Danks 

E.M.  Dunham 

M.  DOuoghue 

H.  Daniels 

Chas.  A.  Doyle 

Edward  Donnelly  .. 

John  Dudley 

Charles  Dlstler 

Charles  De  Clair 

James  B.  Dix 

Edward  B.  Davis... 

C.Daly 

Chas.  P.  Daly 

Earnest  Dietrlck ... 
Irwin  H.  Dwelley... 

H.  Daily 

William  Doyle 

William  Duclln 

John  Donnell 

William  Derwltt ... 

J.  S.  Dougherty 

L.  J.  Dutton 

Luke  Dumi>hy 

Henry  Daniels 

Edward  Diamond  .. 
Geo.  W.  Dougherty. 

Saml.  Donalason 

Henry  Dodge 

Dennis  DriscoU 

Liucian  Duprar 

Armor  Dugar 

Wallace  Day  kin 

P.  Dignan 

George  Durmett 

Jos.  H.  Durkee 

Charles  M.  Doty 

Thos.  H.  Dougherty. 

Patrick  Dalton 

John  Debt 

John  Donohue 

Al  Davis 

.S.  H.  Dent 

C.  L.  Dimon 

A.  C.  Dean 

Thomas  Dougherty. 
Thomas  Donley.. — 
Fred'k  M.  C.  Drews. 

Harry  G.  Dennis 

Howland  Dailey 

Jas,  Donnelly,  sr 

J.  T.  Dailey 

John  De  Doner 

Charles  Davis 

D.  H.  Doty 

Michael  DriscoU 

A.  M.  Day 

E.  P.  Durbrow 

Sim  Douglas 

Henry  Daly 

Wm.  Delaney 

John  W.  Duncan  ... 

W.  F.  Dunn 

R.W.Doyle 

F.  E.  Dealing 

T.  L.  Doolittle 

A.  Q.  Dahl 

G.  W.  Dickson 

Dommick 

Dah-ke-ya 

M.  Dodden 

J.  Dunklu ........... 


Amounts. 


1720.00 

180.00 

206.40 

192.00 

1,200.00 

49.72 

180.00 

800.00 

175.00 

130.00 

900.00 

66.26 

25.00 

891.50 

72.00 

81.25 

18.76 

600.00 

160.00 

240.00 

10.00 

190.00 

210. 00 

5.00 

1,000.00 

54.83 

699.40 

600.00 

464.17 

1,200.00 

22.22 

39.00 

402.00 

150.00 

261.00 

S2.0U 

1,200.00 

376.00 

152.00 

10.00 

21.00 

84.67 

165.83 

1,200.00 

518.00 

538  00 

361.50 

320.00 

316.90 

179.50 

15.00 

333.82 

3.60 

1,324.96 

192.00 

860.00 

10.00 

600.00 

540.00 

540.00 

15.00 

32.50 

17.00 

60.00 

720.00 

28.00 

360.00 

360.00 

1,200.00 

1,200.00 

186.67 

33.33 

1177.50 

400.00 

186.00 

250.00 

540.00 

41.70 

87.45 

95.65 
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CIVILIAN   EMPLOYES   OF   THE    ARMT. 


Civilian  employes  and  the  anwunis  paid  to  eodi  during  the  fiscal  year  1891  lolio  are 
paid  from  appropriations  for  the  Quartermaster's  Department — Gontdnued. 


Names. 


R.  DavlH 

W.  Dean 

John  Doran 

William  Deerr 

Thomas  Davaney 

Maurrice  Donovan 

Wilnam  Darmer 

Oeorge  Davis 

W.  HTDonthat 

George  Dalton 

John  A.  Drew 

Peter  Duffy 

Richard  Dalton 

William  Dimn 

Edward  Dee 

Jules  Denegre 

James  D.  Denegre 

John  H.  Douglass ^. 

John  Daly 

James  Daly 

WlUlam  Daly 

James  Dlggs 

C.  W.  Dougherty 

Wm  H.Davidson 

L.  W.  Duggan 

Michael  Donohue 

Qateb  Dixon 

Frank  Dougherty 

R.  A-  Dore 

C.  Dye 

Peter  Day 

Carey  Dye 

John  Dailey 

Minor  Dodson 

William  Dodson 

WmDarr 

Henry  L.  Dawson 

Charles  E.  Davis 

Amos  Dickinson 

Augustus  R.  Duble 

Li.  C.  Douglass 

Thos.  Donohue 

W.  A.  Dorsey 

Daniel  Dwyer 

A.  L.  Donaldson , 

Frank  Douglass 

Qeo.  M.  Dittendafler... 

Henry  R.  Dibble 

John  A.  Dean 

Henry  Deamley 

J.  B.  Daugherty 

Thomas  M.  Durr , 

J.  D.  Delonry 

J.  B.  Davidson 

Rob*tDe  Marr 

Curtis  S.  Doak 

D.  H.  Doty 

Dropped  on  it 

James  Daly , 

W.  J.  Dunn 

J.  F.  Daily 

Dutchy 

Leonard  Dodge , 

Jack  Duval 

P.  D.  Darby 

Oliver  Davis 

IraDerousie 

O.  Donehoo 

B.  Dunkin 

T.  Davis 

C.  Davis 

Jim  C.  Dalzell 

John  Duffy 

Mike  Dwyer 

Joseph  Dunn 

W.  Dolan 

Michael  Donnelly 

Tom  Dwyer 

M.  J>onoghue 

Wm.  Davis 

JohnDarley 


Amounts. 


fl6.eo 

S.40 

72,15 

9.45 

172.47 

91.82 

4.20 

180.00 

1,400.00 

10.50 

780.00 

MO.  00 

640.00 

817.50 

22.00 

1,000.00 

900.00 

885.00 

888.50 

240.83 

193.00 

11.87 

1,200.00 

796.00 

160.00 

840.00 

396.00 

186.00 

809.00 

53.50 

70.91 

49.25 

87.50 

33.75 

25.00 

5.94 

198.00 

400.00 

6.00 

1,400.00 

730.00 

840.00 

200.00 

476.00 

960.00 

45.38 

1,000.00 

1,000.00 

1,800.00 

1,200.00 

720.00 

490.00 

18.00 

30.00 

210.00 

27.50 

254.00 

45.00 

30.33 

50.00 

28.00 

4.56 

14.00 

66.00 

3.00 

70.00 

5.00 

1.00 

13.35 

6.50 

82.70 

17.00 

6.00 

50.43 

15.05 

1.68 

9.63 

17.32 

25.00 

13.82 


Names. 


i 


John  Doran 

Thomas  Duger^ 

John  Davidson 

G.  A.  Dalimore 

Christian  Dipp 

John  Dixon 

E.  B.  Douglas 

John  Donnelly 

R.  H.  Drummond... 

Herman  Dienst 

John  Devoe 

Henry  Dodge 

W.  F.  Dobbin 

Thomas  Depue 

A.  Decker 

B.  Davis 

M.  Duncan 

S.  Davis 

F.  D.  Dunn 

A.  S.  Dunn 

H.  Debro 

W.Davis 

I.  N.  Demming 

James  Doran 

J.  L.Edwards , 

George  Edwards 

Joseph  Ellis 

Alfred  E  velelgh 

Edward  Ervln 

Wm.  H.  Egan 

W.  Englehart 

A.  C.  Emerson 

George  Ehrler 

William  Eggleston. 
Chester  A.  Egbert . . 
Charles  H.  Egbert.. 

A.  W.  English 

Chris.  Eskseon 

John  Edler 

Henry  Eckert , 

JohnEnger 

Branlle  Ellas 

Charles  Eads 

J.  O.  Eckles 

E-span-ache-tha 

Erlrgnlo  Estrada... 

L.  C.  Easton 

Jos.  G.  Edwards 

Charles  Ellison 

F.  M.  Eddins 

J.  Egel 

J.  A.  Eastman 

GuKtav  Eggers 

Myron  Ellis , 

M.  F.  Ellrich 

John  Eddings 

W.  H.  Eddings 

John  L.  Ehlam 

GU8  Engel 

Ear 

Richard  Eldrldge. . 

Grant  Ea.stln 

Peter  Eskald 

J.  F.  Elckhorst 

Raymond  Empson  . 

Gu.s.  Ellis 

D.  Edwards* 

John  Erlandson 

Gust.  Erstrom , 

Charles  Eamshaw.. 

Joaquin  Esport 

Frank  H.  Ewald..., 

John  Egan 

J.  W.  Edgerton 

Carl  C.  E  Densen 

G.  C.  Ebensen 

J.  M.  Edwards 

Henry  Ensmlnger . . 

William  Ewald 

KarlEsser , 

Gilbert  Edmlnston . 


AmooAts. 


I6.X 

7.(» 

flOLlI 

a.11 

UQLlI 
77.11 

Uill 
&.« 

VkU 

AH 

UlII 

7.S 

It  II 

118 
111 

19.S 
1.11 
%» 
7.11 

liH 
1.S 

14.9 

San 
4n.li 
sea  01 

141.9 

37.51 

71. « 

SM.OI 

408.8 

laoo 

2&44 

&00 

291. «? 

5iS 
&« 

ooaoi 

i&ll 

».» 

IflOlOl 

98a  II 

100.01 
3.00 

flsaoo 

680100 

onaoo 

4»8I 
81.8 


im4ft 

«7.8 

l.OBOiOl 

1,000.00 

6101 00 

540.00 

OOOiOO 

&8 

1S.8 

1748 

480.8 

40a8 

6.8 

18.8 

9ttM 

&14 

4&8 

10.8 

183.8 

1,800.8 

27a8 

9518 

oaa 

1.80a8 

••«8 


CnriLUN   EMPLOYES   OF   THE   ABMT.  9 

n  employis  and  the  amounts  paid  to  each  during  the  fiscai  year  1891  who  art 
id  from  appropriations  for  the  Quartermaster's  i)epartmanir-<kmtin\ied. 


Names. 


Idrldge.... 

LlOW 

idgman — 
£.  Enlow. 
linmrlch  .. 
I  Engely  .. 
1  ElUott.:, 
.  Evelelgh. 

iastin 

Brwln 

'eather 

ler 

Sast 

Jbaugh 

Saton 

ETans 

EUer 


rans 

liott 

Edwards 


[wards 

}  Eaglln .., 
dwards.... 

laon 

ricsson 

Srb 

izell 

ildrldge... 
dwaras... 
Imlnston. 

iton 

Pulton ... 

niton 

niton 

iPalvey.- 
Plckel... 

erris 

jYost , 

'ales 

>tain 

.  Farley .. 
Fessman 

le 

:F( 


"entime 

m 

rawdrey... 
iFlanigan. 

isk 

r.  Pearson. 


leld 

eld 

iklln 

Pease 

1  Palvey.- 

kmiim 

Prye 

ji^ierbaum. . 

ranklln 

Welding 

1  Puller.-. 
Folkhard. 

ffley 

reeman 


Amounts. 


man 

Farley 

.  Famsworth. 

1  French 

D.  Ford 

»rley... 

r  Forsyth 

Parrar .... 

iPlores........ 

Flel 

:  Flanagan ... 

rd 

razler 

leming 

IPlshel 


Cei2.50 
480.00 

Goi.ee 

95. 2f) 

1,600.00 

150.00 

15.00 

243.00 

26.00 

252.00 

45.00 

82.67 

7.60 

28.00 

32.88 

10.67 

10.00 

41.67 

250.00 

2.50 

2.60 

121.00 

60.00 

9.63 

40.25 

82.85 

15.00 

6.00 

240.00 

3.00 

33.00 

12.75 

900.00 

780.00 

339.38 

30.00 

455.35 

1,600.00 

600.00 

320.00 

257.25 

1,800.00 

92.50 

205.67 

33.00 

244.00 

488.00 

34.50 

370.00 

685.00 

8.94 

720.00 

258.00 

128.00 

40.00 

20.00 

39.50 

1,800.00 

584.00 

129.50 

359.00 

30.00 

84.00 

52.50 

1,800.00 

1,400.00 

150.00 

50.00 

100.00 

485.00 

248.00 

600.00 

360.00 

860.00 

25.530 

960.00 

180.00 

1,600.00 

75.  00 

900.00 

TOO.  00 


Namas. 


Charles  French 

Boston  Freeman 

C.  A.  Forsyth 

Charles  Falgout 

Augustus  Fox 

Church  Foster 

Patrick  Pltzpatrick 

Joseph  Pish 

John  Fox 

Ransom  Pry 

George  Furnace 

Nelson  S.  Fickle 

M.Flynn 

Prank  Prances 

CarlPlnck 

George  W.  Field 

R,N.  Flock 

Henry  Falvey 

Charles  Pox 

Prank  Pox 

Alex.  Prazler 

T.B.Falcher 

Fire 

Foolish  Elk 

Wm.  L.  Flagg 

William  Pry 

H.  Ford 

P.  Pearon 

J.  Fry 

Patrick  Flood 

Pogarty  &  Johnson . 
Joseph  H.  Fleming . 

Harry  Forest 

Edward  Foley 

Ed.  Pinley 

Pun 


Patty 

B.  Favors 

P.  Fletcher 

A.  Favors 

C.  Freeman 

S.Fletcher 

M.  Fleeman 

O.Foster 

John  Folllard 

Michael  Pinnlgan 

Christy  Pagen 

John  Ford 

Robert  Furlong , 

B.  Flguror 

Prank 

George  Flint , 

D.  Piguror 

James  Parrell 

James  Feeney 

C.  P.  Fogelstrom 

H.  Ford 

Frank  Fuller 

George  W.  Few 

PYank  Fisher 

George  W.  Pitch 

William  H.  Preudenthal. 

Frank  O.  Foster 

J.  B.  Fehl 

Atlas  Ford 

John  Flemming 

J.  W.  Fields 

Jacob  Foster 

George  Funk 

JohnFaye 

Wm.H.  is^ales 

Thomas  Fox 

John  Fitzgerald 

S.  Parrell 

Patrick  Flaherty 

Johns.  Field 

Sara'l  E.  Furnish 

Harry  Franke 

G  ennar o  Par aco , 

Thomas  Poskett 

M.  Pltzpatrick 


Amonntfl. 


1414.17 

80.00 
600.00 

60.00 
600.00 
540.00 

12.00 
176.00 
270.00 
720.00 
848.00 
160.00 
480.00 
118.67 
640.00 
1,600.00 
8.00 
720.00 
465.00 

40.88 
197.60 
100.00 

32.60 
7.50 
076.00 
860.00 
192.00 
624.00 

80.00 
640.00 
900.00 
320.00 
826.00 
860.00 

80.00 

94. 85 

17.85 

16.00 
8.00 

14.00 

146.00 

6.3» 

4.80 

2.60 

16.97 
109.65 

11.88 
160.00 
600.00 

10.50 

8.00 

665.00 

10.60 

420.00 

1,290.00 

857.25 

610.00 

23.33 

1,260.00 

608.38 

60.00 
1,800.00 
900.00 
660.00 
480.00 
495.00 

24.00 

86.56 

23.75 
720.00 
670.00 
257.25 
540.00 
753.00 
480.00 
190.67 

35.24 
900.00 
132.00 

17.50 
1.^ 
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CIVILIAN   EMPLOYES   OF   THE   ABMY. 


CiviUan  employes  and  Vie  amourvts  paid  to  each  during  the  fiscal  year  1891  toho  art 
paidfivm  appropriations  for  the  Quartermaster's  l>epartment--Ck)ntinued. 


■i 

i 


PatrickFahy 

Tbotnas  Palvey 

Dave  Froman 

John  Fay 

Charles  Fleming 

Alfred  Fawdrey 

JohnFloiist 

James  Ferguson 

Fast  Whirlwind , 

John  Frost 

Charles  Friend 

John  Flscus 

F.Falvey 

Mike  Fisher 

James  Fay 

RA-Forsythe 

George  Fuchs 

C.  W.  Files 

M.  Fannin , 

W.  Folsem 

Adam  Plach 

Frank  M.  Freebnrg 

John  Fogg 

James  Flvnn 

Patrick  Fagan 

John  Flaherty 

Charles  Fleumer 

Frank  Fletcher 

Andrew  Frausen 

Frederick  Frausen 

Thomas  Ferris 

Benjamin  Ford 

Patrick  Fitzgerald 

James  Feeuan 

F.Finn 

H.E.  PMeld 

J.  C.  Field 

H.  L.  Field 

Frank 

O.  N.  Florine 

W.  D.  Foster 

JohnO.  Flynn 

Max  Fischer 

Charles  Frazer 

John  Feikert 

W.  B.  Finch 

JamesFerry 

H.Fry 

Abe  Fiscns 

JakeFoutz 

D.  Fit  zputrick 

J.  Farmer 

W.  A.  Graves,  jr..  &  Co 

Calvin  Goodloe 

Horace  firare 

W.  M.  (irimii 

M.  Gainer.     

Stephen  George  

C.  A.  GiveuK 

William  A.  (ioreit 

John  A.  Galbrallh 

J.  H.  Gardner 

John  P.  (Joff 

James  (iontler 

M.  Gilhuly 

M.  Galloway 

JohnGarnl)le 

JohnGoll 

Augustus  L.  Grimes 

A.  H.  Gerlach , 

A  Gudmenuleen 

Daniel  Gableman , 

William  H.  GafTney  .... 

Nicholas  GafTney 

David  W.  Groves , 

W.  H.  Gerlach 

W.  Gray 

M.  Gorman 

Charles  G  unthier 

George  Goller 

Max  Goetze 


f  122. 60 

130.00 

21.00 

24.00 

190.07 

80.00 

9.97 

9.33 

15.00 

8. 36 

.85 

12.62 

74.00 

60.00 

68.00 

297.37 

14.25 

10.00 

3.00 

6.20 

6.00 

9.66 

21.25 

43.31 

61.07 

24.68 

37.28 

31.85 

44.64 

8.31 

1.40 

24.60 

3.60 

35.87 

18.00 

222.25 

154.38 

150.00 

12.00 

84.92 

26.00 

48.00 

26.00 

108.00 

102.67 

180.00 

45.00 

42.00 

19.30 

4.80 

225.00 

13.00 

:».oo 

h7h.  00 
312.20 

9<5.()0 
l.'iO.OO 

12.50 

12.00 

20-*.  50 

l.KOO.OO 

900.00 

140.00 

40.00 
900.00 
180.00 

34.50 
499.98 
123.91 
200.00 
420.00 

75.83 
115.37 
129.20 
480.00 
288.33 
4.00 
540.00 
6.67 
970.67 
265.00 


JohnM.  Gandy 

Perry  Getts 

D.  U.George 

William  Goding 

J.  Greenfield 

C.  K.  Gilson 

Robert  Griffith *. 

A.  M.  Grover 

F.  M.  Granbon 

John  Grossman 

E.  Greenwald 

Owen  Gallaher 

James  Grogen 

John  Grab 

Jas.  A.Gilmour 

William  Groseclose 

Gue-me-tha 

J.  H.  Gorman 

P.  H.  Glvan 

F.  W.  Gibbons 

Peter  Grimon 

T.  C.  Grover 

A.  N.  Grover 

Henry  George 

H.  C.  Gharet 

Frank  Gronard 

Fritz  Gatle 

Frank  H.  Gonzaler 

Andrew  J.  Greenough 

John  Garret 

Baptiste  Gamier 

Frank  J.Grodavent 

LfOols  E.  Goad 

JohnGlbbonJr 

J.  H.  Garth 

Henry  Gordon t 

T.  B.  Glover 

M.  H.  Green 

Thomas  GrlfUn 

FA- Gates _    

Frank  Garrety 

J.G.Goselln 

Good  Eagle 

Ghost  Bull 

Graham,  Parts  His  Hair 

Charles  Gironx 

Will  Goree 

William  C.  George 

W.  Grayard ... 

J.  Garvey -...— 

J.  W.  Gray 

P.  M.  Geary 

James  Groves 

C.  J.  Green .«.- 

John  Garret .... 

S.  G.  Gordon 

Oscar  J.  Goodman 

E.  Guard ^ 

Gay-die-kon —  .- 

Go-not- tsls 

Gar-tsi-nasty 

W.  B.  Guimarln 

Joe  Gilbert 

W.  Gilbert 

J.  Glenn .- — ... 

T.  B.  Goins 

D.  E.  Gosnell 

W.  Glen 

B.  Glover 

M.  Gilbert 

J.  A.  Griffin  .................... 

W.  Gaston - .... 

William  Goodhart — 

G^eo.  R.  Gooding............... 

Lionls  Gilbert 

George 

Edward  Golding 

James  Garrod 

John  F.  (Jolt 

Frank  Gu 
P.  Qillls 


'}Mv  ..................  ■■»■  ...» 


4;tL« 

l,5flft.« 

iiiff 
me 
iii» 
it&c 

MBlK 

;&« 

7.t 

119 

119 

ti« 

A« 

IN 

1£8 

•.• 

m9 

MIJ 

i.n* 

l,«Oi« 

Iff 

Tftff 

i,fla« 

naff 
i&ff 
iii« 

l,6ti.* 
f 

i.»S 

SLfl 
&« 

ifl(.n 
&« 

m« 

mill 

Sin 

«L« 

IKW 

M.OB 

WLOD 

79L« 

416 

11. « 

9.10 

i».2 

114  <J 
87.  IS 

1»» 

rdw 

7. 
i 

t 

It 

741 
540. 
000. 

Ml. 
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m  employis  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  xoho  are 
aid  from  appropriations  for  the  Quartemuister^s  Ikpartment— Continued. 


Names. 


.  Graves 

raham 

m  Gabriel 

Gensler 

'.  Gaw 

Gresham 

tp  Granger 

k  Grady :... 

rales , 

B  Gulliver 

•sGorum 

Golman 

Garland 

Garvey 

in  Gavin 

»  E.  Graefen.. 

\  Grant 

tray 

Griffiths 

eO.  Gin 

.  Gresham 

Guest 

AsGilroy 

IGrannan 

r  A.  Gray 

Gray 

.  Genvermon . . 

an  (Jetty 

Glosaer 

>mam 

»Gray 

MGnentber 

rick  Glaze 

rd  Garden 

Uagher 

rolden 

'Green 

Galllneanz  ... 
«ry  Three  Stars 

Graham 

J.  OlUUB 

Gray 

tz 

esrory 

Bruce  Gove ... 

Passman 

Gibson 

Grlffln 

ffln 

•nn 

(nn 

Imo 

[Kler  Gamble  .. 
.  Gamble.  Jr  ... 
i  Gamble.  Jr ... 

t  Gamble 

e  Gamble 

inayson 

tmnarsen 

rough 

Gibbon 

jrreen 

reen 

Jorse 

Irant 

ay 

^rier 

3r  alien 

^umsolls 

iW.  Gaw 

]^lyim 

m  Glenn 

^kmzales , 

>lynn 

nroy 

kxxirich 

mGray 

Ireer 

Hover 

>reen , 

Glazlsr 


Amounts. 


,36 

84.00 

49.00 

480.00 

66.00 

121.66 

480.00 

620.00 

480.00 

84.68 

37.60 

32.81 

000.00 

685.00 

461.00 

1,800.00 

1,800.00 

604.66 

113.33 

87.12 

413.33 

136.00 

900.00 

900.00 

780.00 

360.00 

720.00 

648.00 

648.00 

648.00 

1,200.00 

648.00 

24.00 

18.00 

133.40 

96.00 

220.00 

62.60 

10.83 

10.21 

300.00 

340.00 

9.80 

83.33 

64.00 

27.38 

16.94 

76.00 

6.00 

2.00 

36.83 

17.86 

18.00 

26.00 

28.00 

26.00 

22-00 

61.42 

61.42 

12.25 

63.20 

69.69 

9.00 

160.00 

2.00 

88.33 

7.80 

160.00 

70.00 

25.00 

67.00 

20.00 

19.60 

27.00 

67.00 

7.60 

96.00 

6.90 

20.00 

41.66 

120.00 


Names. 


C.  H.  Hart 

A.  Hill 

Henry  Hilt 

Robert  H.  Hatiiz L.. 

Thomas  Holley 

R.  E.  Horton 

I.  N.  Harward 

Henry  Horton 

Geo.  Hohregreen  A  Son. 

B.  F.  Howells 

J.  A.  Hadfleld 

C.  Horseman 

Joseph  Halre 

John  H.  Hilton 

Albert  I.  Hilton 

Geo.  F.  Hartmaa... 

Peter  Hellmuth 

Charles  J.  Hague 

Matt.  Hampton 

WUllapi  Hudson 

William  Hurst 

G.  W.  HoUett 

A.  C.  Hayden 

WUllsHlslclre 

T.  P.  HuU 

F.  E.  HoUenmg 

J.  Hass 

£.  Haeg 

P.  Hass 

W.  Hartley 

W.  Harris 

Jas.  B.  Henderson 

John  Hortzel 

William  Hager 

Thomas  Heslin 

Charles  Hager 

John  Hall 

Frank  J.  Hanshew 

JohnHalnz 

L.  H.  Hiigy .....M... 

G.  W.  HartceU .«^... 

E.  A.  Holrlts 

H.  R.  P.  Hamilton 

MUes  Hlnsen 

James  Hunt 

Charles  Howard ........ 

Frank  Hodaon.. ........ 

Iiouls  Hem 

EbenHUl 

Geo.  W.  Harriman . 

JohnHodge 

John  E.  Hammon ... 

Ij.  T.  Hammon 

John  W.  Horton 

Ed.  W.  Henltt 

Eugene  Humbert ... 

James  P.  Hannon....... 

H.  T.  Hepler .— 

J.  Hurley 

Gabe  Hayes 

Grovener  W.  Halg 

Joseph  Honmell 

John  H.  Horan 

John  Holly 

Julius  Hayden 

J.  M.  Han.s<»n 

John  Holland 

Oscar  Hotchklss 

J.  J.  Halloran 

JohnHalloran 

Fred.  Hendrlckson 

Jas.  H.  Humphreys 

Charles  Hagel 

Joseph  Holmes 

John  Hughes 

Wmiam  Harris 

M.  L.  Howell 

Henry  Hunt 

James  Hayes 

Albert  Harding 

Patrick  Houston 


Amounts. 


1786.66 
460.00 
360.00 
246.00 
806.00 
140.00 
140.00 
800.00 
9.00 

80.00 
1,299.76 

80.00 
'23.00 
887.30 
142.88 
1,600.00 
600.00 

40.00 

60.00 

90.00 

80.00 
8.00 

88.60 
161.66 
102.88 
900.00 
420.00 
247.88 
414.00 
800.00 
720.00 
076.00 
123.60 
720.00 
480.00 
200.00 

16.00 

70  00 
600.00 

80.00 
1.800.00 
1,700.00 
610.00 
420.00 
887.00 
288.00 
169.26 
145.00 

26. 00 

2.76 

4.00 

720.00 

4S8.67 

64.88 
1,600.00 
120.00 
120.00 
837.60 
206.67 

16.80 
600.00 

18.00 

660.76 

8.00 

4.00 

66.86 
362.00 

62.00 
130.00 
960.00 

96.00 
1,800.00 
6.00 
720.00 
104.00 
630.00 
766.00 
617.83 
420.00 
420.00 
680.00 
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CIVILIAN  EMPLOY]fiS   OF   THE   ABMT. 


Civilian  employh  and  the  cCnwunt^t  paid  to  eadi  during  the  fiscal  year  1891  v^  an 
paid  from  appropriations  for  the  Quartermaster's  Department — Continued. 


Names. 


«M 


■  11 


James  Haggerty 

Joseph  Hinsley 

HemryR.  Hills 

James  Hamilton 

Robert  Hutchinson 

A.  S.  Henderson 

Henry  Hlldebrandt 

Charles  Henser 

Chas.  R.  Habermas 

Patrick  Hlckey 

William  Hart 

John  Hoschett 

E.  E.  Hay 

G.  W.  Hardee 

L.  B.  Herrlngton 

F.  G.  Harris 

Chas.  L.  Hllbert 

Dock  Haley - 

Wm.  Heberllng 

E.  C.  Hawkins 

Henry  Hensley 

J.  L.  Hlgglns 

P.  C.  Hyde 

J.  F.  Hutchens 

J.  J.  Healy 

W.  H.  Hosack 

P.  A.  Hosack 

C.  A..Homan 

Mary  Hubert 

H.  M.  Hamdon 

H.  Heitman 

Patrick  Hughes 

Benjamin  Hughes 

J.  HUlman 

JohnC.  Hughes 

H.  W.  Hoover ^ 

Li.  a.  Humphrey 

Phillip  Handschuh 

Anthony  Henvel , 

J.  A.  Henderson 

M.  Howland 

J.  D.  Humphrey 

F.  H.  Humphreys 

Hand  Soldier 

Henry  Herring 

Oliver  Hlllman 

A.  F.  Hay 

H  Houser ... 

J.  G.  Hewett 

C.  Hatfield 

W.  H.  Holbrook 

John  Hart 

Geo.  W.  Hill 

Ep  Hasklns 

James  Hunt 

Henry  C.  Hyatt 

Tin  Hallahan 

J.  Hultz 

W.  H.  Holbrookfl 

Wm.  Hunter 

Joseph  Held 

A.B.Hammond 

Maurice  Hazelmayer 

Ha-o-gans 

S.Hardin 

D.  W.  Henderson 

M.Hlll 

M.  Henderson 

L.  Hedgwood 

J.Howard 

W.  Howard 

M.Hollls 

W.  Henson , 

E.Holland 

P.  Harbuck 

M.  Howard 

Li.  Hudson , 

H.  Hopgood ^ 

Wm.  Herman , 

Carl  Hungren 

A  B.Holablrd , 


Amounts. 


$106. 8S 

188.69 

115.00 

5.00 

i.jeo.oo 

540.00 

MO.  00 

24.00 

14.00 

1,000.00 

600.00 

600.00 

3.00 

0.00 

660.00 

900.00 

1.00 

227.50 

960.00 

20.00 

420.00 

37.60 

720.00 

720.00 

519.82 

1,800.00 

720.00 

14.00 

15.75 

1,040.00 

960.00 

178.26 

133.75 

720.00 

1,600.00 

1,100.00 

319.99 

600.00 

625.00 

296.33 

1,800.00 

385.01 

1,800.00 

19.60 

52.60 

23.33 

20.00 

900.00 

900.00 

96.00 

232.00 

320.00 

66.67 

360.00 

76.00 

131.00 

720.00 

720.00 

25.00 

225.00 

.    346.00 

234.00 

660.00 

8.06 

300.00 

241.67 

27.00 

13.90 

96.15 

11.00 

14.16 

10.83 

70.35 

92.  75 

217.40 

19.89 

7.30 

6.80 

70.34 

467.90 

1,100.00 


Names. 


John  Hamilton,  No.  1 . 
John  Hamilton.  No.  2. 

Anton  Haufbower 

John  ELarper 

Charles  Harrison 

Paul  Hanher 

Clint.  C.  Harlan 

Patrick  Higglns 

John  Hastings 

George  Hansen 

Oscar  Holmes 

WUllam  Henn 

John  Hammer 

JohnHalsch 

Thomas  Hunter 

Hugh  Hartman 

Frederick  Hoss 

F.H.Harberg 

C.  W.  Hatfield 

B.  F.Hartler 

A.Hanande8 

P.  Hanandes 

Daniel  Hurley 

Bridget  Howe 

F.Hastings 

John  Higglns 

Wiley  Holland 

Jacob  Harris 

Albert  Hoysler 

Peter  Harris 

John  Hoysler 

W.  Hohmeyer 

W.  A.  Holbrook 

C.  He^ --... 

H.  L.  Hurley 

M.  Hessian 

A.  Bering 

F.  L.  Hunter 

Walter  Hart 

Thos.  A.  Hawley 

Valentine  Hill 

William  Hart 

J.  F.  Hurley 

Michael  Hagen 

J.  C.  Hardle 

Ed.  Hoffman 

Henry  Hawkins 

Wm.  Henson 

Henry  Harris 

Ben.  Hill 

A.  A.  Hlnes 

Henry  Hasklns 

A.  G.  Hayes 

A.  Hammerson — 

Joseph  Head 

John  Hurley 

C.  Holmes 

Ruffin  Holmes 

James  B.  Hodgea 

Michael  Hogan 

Jos.  Higglns 

T.  T.  Hunter 

Frank  J.  Hogan 

John  M.  Helsler 

Theo.  A.  Huey 

Harry  Hoole 

Henry  J.  Homann 

L.  B.Holablrd 

Martin  Heberick 

Wm.  Howard 

Jno.  W.  Hendricks 

Arthur  Hqward 

John  Halloran 

Chas.  L.  Herrmann ... 

Henry  Hart 

Theo.  M.  Hart 

Alfred  Hurst 

Joseph  Horay 

E.  Hefferman 

Theo.  Howeler 

Henry  Hewitt 


AmoimtL 


noitt 

19.51 

&» 

S17.S 

«.« 

19 

i« 

7&e 
II.  so 
u.r 
m.9 

ISlK 
78.46 
3B.64 
10141 

i,eGaft 

ITSlM 

iTLir 

&0» 

&« 
ann 

587.00 
270lOO 
Mil  00 

laoo 

l&OO 
S4L00 
2100 
9617 
9600 

soaoo 

i.soaoo 

aooo 

iOO 

3BO.00 

1,800. 00 

floaoo 

45107 
1,600100 
15.91 
»» 
79.  OS 
8174 
1437 
%.» 
IOlS 
I&75 
08.11 
&S 

1.S 
1119 

73a  00 

TSOlOO 
TSlOO 
540.00 
44100 
1,400.00 
540.00 
100 

1,  soaoo 

4»ifl0 
84a  00 
48a  00 

11.0s 

7W.00 

1,00a  00 

96a  00 

i,6oaoo 
soaoo 

648.00 
84a  00 

sas7 

15.00 
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%n  emplayis  and  the  amourUs  paid  to  ectch  during  the  flgcal  year  1891  who  are 
aid  from  appropriations  for  the  Quartermatter^s  I>epart7nen^---Oontinued. 


Names. 

Amounts. 

• 
Names. 

Amounts. 

ton, 

tl9e.60 
06.88 
240.00 
256.96 
20.00 
46.00 
46.00 
01.88 
14.00 
49.00 
85.00 
48.00 
18.00 
18.00 
800.00 
128.00 
40.00 
80.00 
63.02 
100.00 
68.00 
70.00 
84.00 
74.00 
90.00 
22.00 

8.00 
00.00 
50.00 
10.00 

3.00 

9.00 

~       3.00 

10.50 

•JO.  02 

24.00 

8.00 

83.25 

100.00 

7.50 
13.75 

0.25 

04.50 

130.07 

4.20 

2.00 

4.00 
03.83  ' 

4.95  I 
800.00  1 

Fredk  Hilt 

•41.00 

turley 

Doe  Hill 

16.00 

Hudson 

John  R.  Havnle 1— 

9.00 

ealy - 

B.  F.Hurt 1 

88.00 

lidden 

F.E.  Hartshorn 

84.60 

Bear 

H.  B.  Hartshorji 

84.60 

)f  Buck  Elk 

John  HaiTimew ,    , 

06.00 

Harris 

David  Hoffman             .....  ..--... 

00.97 

k  Hart 

Chas.  Harry , 

12.60 

Hurley 

H.  Havery 

0.00 

Tell 

W.  H.  Holmes •- 

.    14.75 

Halnor 

F.  Healey 

10.96 

rd 

Lyman  Hall. ^ . 

268.60 

Man , 

Henry  Hussey 

16.00 

I.HUton 

Frank  Hass 

22.86 

rd  J.  Hean^v    ^ 

W.  H.  Harrison 

8.70 

loover 

Harry  J.  Homann 

1.16 

Harris 

George  Hall 

2.60 

Joseph  Hall 

4.60 

m  HaU 

R.  E.  Henderson 

87.60 

J.Hutchinson 

60.00 

al 

WllllaTn  TtKin 

96.00 

"RdwHrd  In^KKly ....... 

480.00 

e  Hart : 

Jacob  H.  Isler.'. 

900.00 

George  Irwin 

6.00 

ilnkel 

Daniel  Ickes . 

6.00 

Richard  Ish 

480.00 

iart ./..... 

Iron  Horse 

32.50 

J.Ingraham 

11.50 

i : 

Frank  Inman . 

1,800.00 

owe 

Hftury  TnkTnn.n   .„,. ... 

720.00 

loyt 

Blair  Ingalls «._ 

1,800.00 
46.00 

[arnlsli 

George  fbers 

Hoyt 

'Wm.  R.  Trving ,    . 

090.00 

Iron  Wing... .T 

46.00 

Hayes 

Tnafl^'  P«.rtH  bin  HMr 

9.68 

kHolm 

James  Irwin .^ 

200.07 

S.  Helvner 

J.E.  Irby 

Harry  Johnson v 

22.60 

1  Hensley 

109.00 

[arris 

J.  H.  Johnson 

10.00 

enlbuoh 

Robert  Johnson . 

18.00 

pltal 

S.  P.  Jefferson 

1,080.00 

Hans  Jepson ......... 

180.10 

mHall 

Chris  John.son 

80.00 

Andrew  Johnson . 

123.80 

mllton 

T.  L.  Jones 

980.00 

rrlson 

L.  Li.  Johnson ....-....._ 

900.00 

ilday 

Peter  Jansen ............. 

70.60 

rls 

1  Joseph  J  udsre . 

18.00 

Harris 

Arthur  J.  Judd ... 

200.00 

93.00  ' 

.  Ben Jockel ... 

02.00 

Holla 

50.00 
40.37 
41.30 
32.29 
25.20 

1.05 

1.75 
17.32 
15.67 

7.87 

180.10 

21.00 

29.17 

103.83 

10.80 

2.60 

102.00 

81.00 

3.00 

70.00 

811.32 

18.00 

84.00 

1.00 
12.00 
17.00 
49.00 
40.00 
123.00 
46.00 

James  Jovce ........ 

600.00 

William  Jackson 

900.00 

f'>ffman 

Silas  Jones —.._.. 

1.26 

Hughes  — 

James  T.  Johnson .. 

720.00 

n  TTngfin 

Charles  Jenkins . 

800.00 

)  Hof 

S.  Jacobson .... .... 

000.04 

3aTey - 

Ferdinand  James . ......... 

900.00 

Hlgglns 

Joe  Johnson ... 

480.00 

Havsen 

T.  H.B.  Jones 

1,800.00 
420.00 

Chas.  A.  Johnson «. 

3.  Howe 

Wm.  N.Johnson 

280.00 

lerrlck 

A.  jATiningH      , 

1.60 

Harris 

Peter  Johnson 

1.60 

I  Held 

Jas.  H.  Johnson 

1,4^.21 

.\  Holmes _ 

Henry  Janls 

26.97 

ainmon 

Willie  Janis 

25.07 

B  Hammond 

Anslem  Jackson 

41.88 

H.  P.  Jones 

1,200.00 
327.00 

Haney 

A.  W.  Jones . 

J.  C.  Johnson 

480.00 

louston 

C.  K.  Johnson 

200.00 

Jim 

23.80 

lolmes 

Jalsanny _. 

45.66 

Juan 

46.50 

Juacinto . 

23.10 

ley 

Jos^n 

00.96 

[ughes 

G.  Johnson— 

40.96 

[ogan 

A.  Jackson...... .... . 

17.85 

HndgkXnfffm 

W.  Jenkins 

81.80 

Hartley 

Jackson 

9.00 

1 
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ViviUan  employes  and  the  amounts  paid  to  each  duHna  the  fiscal  year  1891  du)  on 
paid  from  appropriations  for  the  Quartermaster's  Department — Continued. 


<i 


^ 


«* 


Names. 


W.  Jones 

J.  Watts  Judson 

Mamie  Judson 

Auffust  Johnson 

Andrew  Jacobson 

John  Johnson 

John  Jeffrey 

Chris  Jensen 

Peter  Johnson 

Joea 

Josa  Juan 

Jim 

It,  P.  Jensen 

Hans  Johnson 

J.  W.  Jones 

Marie  L.  Jordan 

John  Johnson 

Thomas  Jones 

Robert  Jordan , 

Peter  Johnson 

John  Jackson 

Solomon  Jackson 

John  Jamee 

John  Johnson 

William  Jackson 

Jno.  R.  Jennings 

Chas  K.  Jacoby 

W.  Q.  Jamison 

Wilson  Jones 

W.  H.  D.Joyce 

Harlan  Jenkins 

Jesse  James 

Edward  Jannls 

J.  O.  Jones t 

Qw>.  F.  Johnson 

Frederick  A.  Johnson 

O.  H.  Johnson 

Wm.  Jackson 

Ang.  Jemmer 

Wm.  N.  Johnson 

A.  D.Jones 

D.  S.  Jocelyn 

H.  Johnson 

Ii.  James 

M.  James 

Frank  Janey 

Swan  Johnson 

Frederick  Johr 

J.  W.  Johnston 

W.  F.  Jackson 

Frank  C.  Jones 

Charles  Johnston 

Warner  Johnson 

J.  N.  Jackson 

A.  F.  Johnson 

G.  Jonas 

Bodo  Jonas 

M-  D.  Jordan 

Jake 

W.  C.  Jones 

J.  W.  Johnson 

L.  Johnson 

Thomas  Jones 

W.  H.  Johnson 

D.  B.  Knowlton 

A.  B.  Kauffman 

Henry  Keller 

WUlle  Kitchen 

Henry  Kitchen 

Geo.  K.  Kosters 

A.  J.  Kerwln 

John  Kabltz 

Wm.  S.  Kline 

P.  J.  Kavanaugh 

M.  D.  Kavanaugh 

John  Kerr 

Wm.  J.  Klpp 

Hermann  Kiinarth ... 
Ernest  Klmme... ...... 

H.  L.  Kyne , 

Ed.  O.  Knowlton  ...^ 


Amounts. 


1. 


1, 


188.20 

888.80 

186.00 

91.00 

116.64 

70.96 

1.66 

1.76 

74.81 

9. 00 

9.00 

7.60 

18.00 

1.60 

42.00 

4.00 

48.00 

640.00 

24.04 

29.69 

80.81 

24.69 

18.12 

8.44 

1.25 

816.69 

840.00 

aoo.oo 

960.00 

6.60 

60.00 

12.80 

8.00 

24.50 

204.00 

118.66 

6.00 

8.25 

34.87 

86.00 

24.76 

148.00 

8.85 

6.60 

14.85 

8.76 

34.12 

4.20 

29.17 

114.00 

26.00 

24.00 

62.20 

17.33 

63.25 

26.00 

22.00 

6.00 

160.00 

9.00 

76.00 

6.00 

24.00 

1.00 

207.50 

948.00 

200.00 

12.50 

12.50 

460.00 

37.00 

720.00 

128.50 

60.00 

100.00 

600.00 

882.50 

882.50 

600.00 

86.20 

780LOO 


Namea. 


John  Kleman 

Frank  Keegan 

WUUamKrlder 

Rich  W.  Kelly 

Albert  J.  Klare > 

Oscar  Klare 

Andrew  Katrl 

Lyman  Keech 

Henry  Klrkham 

C.  E.  Kohler 

Frank  Kohlert 

Jacob  KroU . 

J.  W.  Kennedy 

Wm.  Klrtland 

P.  H.  Kuhn 

W.  R.  Kenny .^ 

Frank  Keeley -...—.— 

«j .  9.  x^eese ....._..._._ .............. 

C.  H.  Kamm 

Peter  Klein 

Thomas  Kerrigan 

Peter  Kelly 

William  Krlchelt 

Benjamin  Knapp 

Henry  Klein 

James  Kamahan .. 

Frank  Kehr ............ 

M.  Kavanaugh ............... 

Wmiam  Klotz 

JohnKean ........ 

P.  Kostar ....... 

Ed.Kelton .^... 

Frederick  Kruger 

R.  S.  Kinney ....^ 

William  Kitsch , 

Wm.  Klrtland 

Daniel  R  Kline 

P.Klnnev 

Dennis  Kennedy , 

F.W.Klopfer 

J.  P.  Keller , 

Charles  H.  Klein 

W.  S.  Kelly 

H.  Kehl 

Malachl  Kerwan 

KUl-Above 

James  Kimball ... 

Fred  Klusman 

JoeKeonlg -...«...-«. 

William  I&lth 

Felix  Kahn 

E.  L.  Keyes 

J.  Krouss 

J.  Kemble 

John  Kelly ^ , 

John  Kraus 

JohnKlrley 

J.  M.  Klrley 

James  Kelley 

Kay-dlc-tash 

Kay-lts-tach , 

Kay-dach-zlnne 

Ky-zha 

Ka-ah-te-nay 

Kav-sh-tah .—............. 

W.  H.  Kemp 

S.  Kennedy 

P.  King 

J.  Knott .- 

W.  Kennedy 

O.  Kemp ........ 

ElelsKnutson 

John  O.  Kelly 

N.  KeUy 

Chris.  Knaak 

John  Kirk 

A,  W.  KlmbaU 

Ed.  Kern .-.-.^.. 

MartlnKelly 

Anthony  Kehoe .................. 

Stephen  Knapp....^^..—^.^..... 


Amoantt. 


«.44DLll 

KM 

taNLN 

7.11 

v.* 
mitt 

9IL9I 

9a« 

.» 

7.11 
SMlN 
SMlS 

i^agaii 

IS 

1.9 

7»ill 

»&« 

mN 

lAii 

i,6gaii 

nil 

ms 

las 

»« 

&• 

i^sflaj 
soaoo 

S310 

4»lOO 

!,()».« 
lO&S 
901.33 

l»l« 

a* 

«.« 
«<» 

I00i0» 

9oatf 
moo 

9ilO 
17.S" 

v.  10 

0&OO 

11.60 

Ulg 

lltSJ 

78.SJ 

111.  J 

1.75 

.» 

11.30 

».2 

1,014« 
800.00 

'goaoo 


.^_fc. 
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an  employ4s  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  who  ore 
raid  from  appropriations  for  the  Quqi,rtermaster^a  bepartmen — Continued. 


Names. 


'Kendall 

an  M.  Kerr 

:ohler 

'  Kreiger 

Igbt 

38  Kramer 

tiKtngsley 

IKemee 

•Kline 

eKrouse 

:  Kennedy 

^app 

L  Keller 

I K.  Kelly 

iane 

rd  J.  Keating . 

P.Kemble 

Xelll 

km  Kelly 

LUllcke «. 

i  Kennedy 

jdKiUlon.... 

luhlman 

Kirk 

iwKolezar 

KlanB 

»Kunz 

Kaiser 

reese 

oan 

rp 

'tKatscher 

Sirkwood 

km  Keith 

EUmes 

as  Kelly 

Cavanaugh 

uy 

i^rattz 

V.  Knight 

idler 

V.  Keith 

Einowlton 

h  F.Kelly 

iel  Kelly 

linney 

2k  Kelly 

bKellar 

Caliher 

I  Kelly 

Kelleher 

ahney 

Kenny.. 

lien 

L-Klser 

»  Kerr 

Celningham... 

t  King 

ti  Kern 

km  Klans 

Cem 

EClnney 

(Ceinningham. 

Kirk 

Kizer 

King 

Cnlght 

Kane 

.  Lambert 

;eLiOugh 

«  Liorlng 

Loring 

J.  Lee. 

r  Loring 

;kLunny 

a'.  Lloyd 

P.  Lloyd 

Lepper 

Lyttte 

Long. 

tlanLaudener 


Amoimts. 


§720.00 
1,200.00 

84.00 

466.23 

60.00 

406.00 

66.00 

10.00 

47.10 

16.25 

26.04 

1,200.00 

600.00 

600.00 

1,038.00 

780.00 

868.00 

48.76 

648.00 

1,200.00 

720.00 

720.00 

048.00 

180.00 

30.00 

376.00 

46.00 

21.00 

41.00 

46.00 

28.00 

33.33 

50.16 

18.17 

34.00 

74.00 

60.00 

112.00 

85.16 

173.33 

18.00 

349.00 

28.33 

270.00 

14.17 

4.38 

86.00 

8.76 

48.22 

2.60 

6.38 

20.30 

4.00 

15.17 

60.00 

10.00 

18.00 

78.00 

79.00 

20.00 

22.00 

260.66 

18.00 

128.50 

16.00 

4.a> 

50.75 

87.50 
620.00 

96.00 
1,320.00 
480.00 
430.00 
900.00 
600.00 
105.00 
173.33 
6.50 

10.00 
3f50.00 
360.00 


Names. 


A.  Lapp................... 

R.  P.  Lord 

William  Langton 

S.  J.  LlUie 

Herman  Lehman 

Richard  Ljmch 

John  Loughman 

E.  Y.  Lansing . ... 

William  Lucas,  Jr 

Richard  Levlll 

Patrick  Leary 

J.  Lundin ..., 

W.  a.  Linner 

J.  P.  Leonard 

George  Le  Comb 

Charles  D.  Lewis 

Oliver  P.  Leflerts ... 

Geo.  M.  Lake , 

George  W.  Lehr 

E.  E.  Lincoln 

Antoine  Lorendo  .. .... 

Ed.  Lyman .„ 

J.  H.  Luders 

Charles  H.  Long 

Howard  Lampman 

Oliver  P.  Leflerts 

Carl  Leider 

Louis  Lyncher 

J.  P.  LaFourette 

E.  Long 

John  Lawton .., 

Pierre  Ller 

Nichold  La  France ...... 

Charles  Lawton 

Majer  Lambert 

Patrick  Lawler 

John  Lee... 

George  Lee 

A.  G.  Livingston . 

E.  B.  Love , 

Edward  Lyon 

J.  C.  Lawton 

Perry  A.  Lyons 

John  Lewis 

Ed.  Lyman ., 

P.  Lamey 

B.N.  Leverlck 

J.  A.  Leathers  ........... 

Charles  Lee , 

Horace  Ludington 

Nils  Lyon 

Ed.  Lerrig 

Charles  Little  Hoop 

Little  Cloud 

John  M.  Lewis 

BurtE.  Loomer 

Jesse  Leonard.... 

John  Lamb , 

Lea  Lavelle , 

Daniel  Lynch , 

T.  M.  Linnemann 

Lah-tBi-nasty 

W.  Lawrence 

V.  Lyons 

B.  Lewis 

S.  Lewis 

E.  D.  Lashley 

Millard  Larrlson , 

Charles  Lundgren,  No.  1 . 
Charles  Lundgren,  No.  2 

JohnLeece 

Andrew  Lawson,  No.l 

Andrew  Lawson,  No.  2.., 

Diiniel  Lorigan , 

A  E.  Lynch , 

Ed  Lupton 

C.  Leroy 

Indian  Leire 

S.  Lopes 

J,  M.  Lorand 

Indian  Lewis ..., 


Amoonte. 


9967.00 

600.00 

480.00 

1,200.00 

1,200.00 

380.00 

32.00 

1,800.00 

900.00 

420.00 

900.00 

96.80 

6.00 

726.00 

720.00 

60.00 

14.00 
106.07 
120.00 
9S3.88 
180.00 

6B.0O 
770.00 
780.00 
180.00 

04.50 
896.00 
2.00 
886.00 
462.38 
100.38 

60.48 

13.60 
480.00 
480.00 
510.00 

80.00 
720.00 

66.33 
42a  00 
227.60 
505.75 

i,ooaoo 

196.00 

6.00 

216l00 

060.00 

440.00 

568.00 

1,800.00 

780.00 

L50 

19.60 

17.88 

141.06 

21.38 

2a  00 

24.00 

800.00 

480.00 

720.00 

27.65 

64.17 

18.80 

2.90 

5.  CO 

174.92 

82.83 

211.15 

143.11 

.88 

13.12 

«9.69 

oo.  4o 

720.00 

600.00 

12.00 

9.00 

10.50 

8.25 

8.00 
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Civilian  emplayis  and  the  amouTUs  paid  to  each  during  the  fiscal  year  1891  tcbo  cwt 
paid  from  appropriations  for  the  Quartermasters  Vepartment—ContiaMe^. 


^ 


M 


Names. 


▲.  Q.  Lyons 

Michael  Ledwldge.. 

Mathew  Lennon 

Wm.  G.  Loring 

Walter  Q.  Lionng... 

Frank  Lambert 

E.  Loffan 

J.  B.  Coyd 

Frank  Lochboehler. 

Dennis  Lynch 

W.  H.  Lomax 

Albert  Lee 

Thomas  Lawson 

Bud  Long 

Austin  Lewis 

James  Lamb 

Tl^mas  Lynch 

Lomls  Luetge 

Ed.  Leonard 


J.  j«  i.ieecn...... ...__. . 

JohnC.  Loomls 

T.  E.  Longden 

U.  B.  Louu 

Susanna  L>wellyn... 

Ed.  J.  Lienlz , 

Darld  Lindsay... 

John  Layer 

David  J.  Lucey 

JohnC.  Lockhart 

Jos.Lannigan 

G.  C.  Lemmon 

Qrrus  Lawrence 

wm.  Loughman 

Long  Bull. 

Little  Hope 

Lone  Bear 

Lot  Eyelash 

L.  Leal 

Chrs.  Lundgren 

George  Lowell 

Louisiana  Lopes 

Christian  A.  Lazarus. 

F.  J.  Lo^ran 

Charel  Liankrlst 

Isidore  Laleman 

Eugene  Lucas 

wTr.  Lee 

Patk.  Lorlmey 

Patk.  Landy 

Patk.Lawler 

John  Laney 

Sandy  Larson 

S.  Larson 

Thos.  Lowry 

John  Lowry 

Joseph  Lawless 

George  W.  Ladd 

Clement  Law8 

Thomas  Lee 

Cyrus  Lawrence 

C.  J.  Lazijsholz 

Geo.  A.  Ix>ugh 

Isaac  Levy 

M.  Leonard 

L.  Luke 

W.Lewis 

N.  Love 

Henry  Lacy 

J.  Lamb 

T.  Lacey 

Fred.  Afiaynard 

Frank  Murray 

J.  M.  Maltsberger 

WUllamMUler 

D.  W.  McKUUp 

P.McNeiU 

William  Mathews 

Thomas  McGuire 

P.J.  Murphey 

Thomas  McGrath 

B.  M.  McPherson 


Amounts. 


91,000.00 

75JO.OO 

960.00 

1,330.00 

32.50 

90.00 

300.00 

1,800.00 

840.00 

540.00 

480.00 

480.00 

480.00 

29.37 

13.12 

38.33 

1,200.00 

780.00 

534.00 

506.00 

210.00 

1,800.00 

1.600.00 

322.00 

720.00 

720.00 

648.00 

1,200.00 

540.00 

264.00 

5.00 

9.75 

150.00 

5.63 

13.00 

13.00 

4.90 

74.00 

10.33 

27.00 

35.00 

175.00 

9.75 

33.25 

33.25 

2.50 

26.00 

12.25 

12.25 

41.30 

11.55 

5.95 

17.32 

10.50 

108.00 

38.00 

62.00 

80.00 

116.00 

28.25 

7.50 

45.00 

.50 

128.00 

5.00 

12.00 

14.90 

15. 75 

24.00 

18.75 

1,283.35 

1,283.35 

365.00 

360.00 

637.50 

144.00 

12.50 

360.00 

43.00 

1,020.00 

276.94 


Names. 


Anoanu. 


E.  J.McGuirk....... 

John  McGulrk 

Geo.  F.  Mizen , 

John  Meyer 

N.  J.  Merrlam , 

J.  H.  McLaughlin.. 

Robert  Morrison 

M.  E.  Munson 

J.  B.  McKenzie 

Michael  Moloney... 

P.  J.  MoDonaW 

Peter  McGrath 

T.  McBride 

C.  Masoero 

Gteo.  H.  Mortlmope.. 
William  Moulton... 

T.  Morgan 

W.  Meichel , 

JoelMoran 

E.  F.  J.  McCarthy  .. 

Jule  A.  Mason 

T.  M.  McMahon 

John  Mercer 

J.  Moran 

OttoMeder 

Henry  Maher 

Martiu  Maloney 

Theron  Majmard  ... 
M.  J.  Maloney 

D.  E.  McCann 

J.Mitchell 

John  J.  Mldgley 

J.  B.  McMillan 

J.  H.  Mulany 

Charles  Morris 

W.O.Marbel..^..., 

B.  M.  McGee 

E.  F.  Murchy 

John  Mason 

Edwin  A.  Morris 

R.  McFall 

James  Mooney 

G.  W.  Marsh 

JohnMortel 

Bent  Moore 

Theodore  Mlllett . . . . 

J.  W.Mars 

H.  McCoy 

John  McMurray 

John  Mullen 

JohnMcCray 

Robert  R.  MiUl^ran. 

Wm.  McFadden 

JohnMcHugh 

W.  D.  Moore 

J.  H.  Murphey 

Robert  Mitchell .... 

E.  A.  McCoy 

Alex.  Mc Michael 

E.  B.  Markley 

R.  B.  Maley 

Ida  A.  Merrlam 

W.  H.  MitcheU 

Peter  Malloy 

M.  Moran 

J.  H.  Miller 

Hector  Mc  Donald . . . 

Harry  Miller 

Jos.  McKlnney 

Alex.  McMichael 

Fred.  MacNutt....... 

J.  W.  McMlllen 

S.Martinez 

J.  Martinez 

John  McDougall 

W.  S.  Morgan 

E.G.  Mills 

Geo.  H.  McMlUln.... 
George  Miller 

C.  H.  Markham 

Thomas  Morris 


MOL« 

iA« 


60Bi« 
4B.« 

i:7.« 

m.9 

m.m 

i,0nL« 

19Sl« 

44. » 

TSIiOl 

m« 

4&« 
19.9) 
SQUQt 

810. « 

58.81 

490101 

351.00 

».oo 

9&00 
HI  00 
H.00 
48lOS 

i.an.00 
4aaoo 

4».00 

m» 

&00 
138.00 

moi 

4M.00 

moo 

49a  00 
4»lOD 

loafi 

lOl.lO 

soaoo 

00.00 

&0D 

500100 

40&00 

lW.00 

is&oo 

4a  OD 

Tiaoo 

fXSi 
ll&SS 
0&06 
£00 
1100 
08.66 
90O.S 

S0O.<» 


I 


l.» 
l.» 

101 00 
.408.03 

ISdOO 

0a«) 

84.00 

450.00 
18&4S 


k  ^A 


i 
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I  employis  and  the  amounts  paid  to  each  durina  the  fiscal  year  1891  tc^o  are 
dfrom  appropriations  for  the  Quartermaster'' s  Jjepartment — Continued. 


Names. 

Amounts. 

Marcinskl..... ^  - 

182.50 
135.33 
1,400.00 
100.00 
192.00 
140.00 
490.00 
600.00 

cGowan ................... 

urphy... ........ ....... ...... 

irtinelle . ......... 

k  Mlnacco.... ........... 

!r!f»T)TIVlllfl    _^^^^^^ r 

Idurray . .. 

4.76 

.Carty 

19.50 

E.  Mack 

2.60 

dcCarty 

200.00 

Metcalfe. .... . 

960.00 

Min«r  , 

382.67 

.  Massette 

900.00 

i 

6.00 

oore...- . .... 

300.00 

d:artln 

96.00 

iMobley 

480.00 

fartin . 

85.33 

lyer — — 

476.00 

iley 

224.00 

iartln 

35.00 

I  Miller 

80.00 

:Alpliie 

78.60 

Manuel 

6.00 

ixey . 

240.00 

Martin 

900.00 

cCool 

480.00 

dcFarland .*... 

245.00 

.  McFarland 

350.00 

fcFarland 

60.17 

5ore 

330.00 

tfcBrlde 

385.00 

^Donald 

960.00 

.  McHale J!. 

ippleton 

237.33 
453.33 

Montgomery 

900.00 

McLeran 

480.00 

[^Donald 

11.00 

Mp.KlnTnla 

562.60 

liller 

24.00 

llllgan 

24.00 

TTMllUgan 

28.00 

200.00 

licGlnnis 

720.00 

!i£aiiry 

40.00 

McEnry 

40.00 

320.00 

McCarthy 

96.00 

48.00 

tqyer . . 

938.67 

800.00 

iCullom 

185.33 

McClarty 

26.67 

rina 

7.60 

40.00 

McGoldrlck I. 

540.00 

1,600.00 

cDevltt 

572.20 

.  Magrane -.-....-.— 

1,600.00 

Murphy 

1,200.00 

900.00 

tfcMllUn 

420.00 

odle 

900.00 

i  Mulcahy 

Meyers 4 

1,300.00 

420.00 

1.50 

tfUler 

600.00 

leElk 

6.50 

32.50 

ladison 

78.00 

cGraw 

155.00 

I.Melrose 

250.00 

Miller 

300.00 

!itthew8 

60.00 

Cii'ew 

233.00 

oore.  

•      l.WW.OO 

ilr 

600.00 

I  Mooney 

m).  (X) 

lro8e 

566.00 

H.  Ex.  19        2 

Names. 


WilUam  McPherson.. 

Hugh  Magulre 

Willis  Maxfield 

F.U.Martin 

D.  P.  Marum 

A.  McDonald 

Marline 

Mlth-to 

Mangus 

R.  MitcheU 

J.  H.  Moore 

W.Mitchell 

L.  Miles : 

E.  Morgan 

J.  Moore 

B.  Moore 

L.  MUler 

D.  MitcheU 

B.  Myers 

G.  McCJreary 

Charles  Mullnalr 

George  W.  Marshall.. 

Asburv  Millson 

Aleck  Merrl  val 

James  Mahany 

James  Mllkelson 

Byrne  Merwln 

Barnard  Mc Williams. 

Max  Mula.sh 

David  Moore 

Ed.  Mountain 

Jas.  McGnnn 

Wm.  McLaughlin 

Charles  Miller 

Levi  Miller 

M.  Mtirtines 

A.  Marquis 

G.  Marlines 

R.  Mendoza 

Lewis  Morales 

Manuel 

M.  H.  McKllllp 

Ed.  A.  Murray 

Owen  Murphy 

M.  Moran 

JohnMaves 

W.J.  McDonald 

Robert  Mc  Williams .. 
Martin  McLoughlin.. 

J.  W.  Marlow 

W.  B.  Mattoon 

T.  Mack • 

John  McGulnness 

F.  B.  Martin 

H.  M.  Mathews 

J.  D.  McGrew 

Michael  Moylan 

Stephen  McClure 

James  McDonald 

James  W.  McDonald . 

F.  W.Matteson 

Charles  E.  Miller 

Thomas  McCabe 

L.  B.  McEntyre 

A.  McKenzie 

John  T.  Mount 

Robert  Miner 

Agnes  McCabe 

R.  McMurray 

J.  Marcy 

J.  E.  Mcintosh 

Edward  Mcintosh 

Deskau  Monroe 

F.  M.  Mortimore , 

Rosbar  Marcey 

Geo.  Mortimore , 

T.  F.  Morlarty 

Henrv  Mortimore 

Ed.  McLaughlin , 

Henry  Murray 

Michael  McGrath 


Amounts. 


$185.00 

1,000.00 

835.00 

810.00 

900.00 

60.00 

•    22.30 

18.10 

36.40 

360.00 

4.90 

107.23 

28.00 

2.90 

116.25 

106.66 

5.00 

2.56 

4.00 

.50 

122.50 

7.04 

12.80 

88.00 

18.47 

14.00 

38.40 

6.90 

116.46 

2.80 

12.95 

4.82 

82.60 

8.23 

150.00 

13.50 

10.60 

10.60 

10.60 

10.50 

3.00 

86.00 

120.00 

420.00 

210.00 

640.00 

540.00 

540.00 

456.07 

25a  00 

284.00 

86.00 

35.00 

30,33 

90.00 

80.00 

540.00 

840.00 

180.00 

240.00 

1,600.00 

1,600.00 

780.00 

840.00 

70.00 

48.00 

60.39 

30.00 

817. 11 

86.75 

80.62 

48.12 

63.48 

26.25 

41.66 

38.48 

80.62 

6.87 

1,400.00 

720.00 

113.22 


*  I 
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CivUian  employes  and  ike  amounts  paid  to  each  duritM  the  fiscal  year  lS91whoan 
paid  from  appropriations  for  the  Quartermaster's  department — CJontinued. 


Thomas  Moore 

Robt.  J.  McEnany 

Wm.  Meniges 

Henry  Miller 

Emll  Muench 

James  Miles 

A.  Mdbtandin 

John  Morrin 

Thomas  Mejrnell 

Joseph  Miller 

Peter  C.  Martin , 

Peter  Miller 

Hugh  Mitchell , 

wmiam  MorrU , 

Edward  F.  MlUer 

L.  A.  Mann 

I*.  I*.  Moore , 

James  H.  Myers 

Geo.  K.  Morgan 

Enoch  Maney , 

Charles  Main , 

Nathan  W.  Manning ... 

John  McCarthy 

Sam'l  McLaughlin 

Grant  McEnany , 

John  Madden , 

John  M.  Mitchell 

Wm.  Stanton  Macomb 

James  Mark  ward 

John  McCullough 

Hugh  McManus , 

Edward  McCormick.... 

James  A.  Markey , 

C.E.Miller 


Thos.  H.  Maginnlss 
James  McKlnley . . . 
Joseph  C.  Miller ... 
Wm.  P.  Mulherin  .. 

H.  McDonald 

George  Miller 

T.C.Meckel 

F.  J.  McConvllle.... 
William  McRoy.... 

Homer  Morris 

Jos.  McLaughlin .. 

Jas.  McDonald 

John  Mahoney 

Thomas  Maloney .. 

James  Mooney 

R.  M.  Morse 

John  Miimmert 

Edward  Miller 

Elmer  Miller 

Wm.  H.  McGllnn .. 

Hugo  Miller 

Henry  Murray 

Joseph  Murray 

W.  jTMcWllliams. 
Frank  McCormick . 
John  McGulnness . 

F.  A.  Martin 

Jos.  Marchall 

IraMelvin 

Peter  Murtough ... 

A,  Miller 

James  Moran 

Sim.  McGonnell 

Pat.  McGlnty 

Wm.  D.  McConkey 

W.W.  Miller 

T.  V.  Mahavier 

S.  H.  McCormick  .. 

Ira  Miller 

fYank  Market 

John  McKlnney... 

T.   Middleton 

F.  S.  Alacombe 

D.  McGraw 

J.  S.  Miller 

A.  M.  Modisett 

John  McCaU 


Amonntt. 


t896.00 

1,800.00 
647.76 
640.00 

1,000.00 
10S.00 

1,800.00 
720.00 
796.33 
800.00 
480.00 
480.00 
480.00 
640.00 
6.37 

1,800.00 

i.aoo.oo 

900.00 
480.00 
480.00 
6.00 
720.00 

10.60 

200.00 

1.200.00 

63.40 
900.00 
999.96 
720.00 

rio.oo 

648.00 

648.00 

6^.00 

1,600.00 

1,400.00 

840.00 

640.00 

79.20 

65.00 

.^.00 

33,00 

180.00 

600.00 

34.00 

84.33 

106.00 

24.00 

64.20 

33.83 

187.80 

266.67 

61.76 

61.75 

240.00 

162.50 

467.79 

30.33 

18.67 

43.17 

60.17 

36.00 

4.00 

81.50 

2.00 

270.00 

17.67 

8.00 

175. 67 

223.33 

123.33 

74.00 

66.00 

64.00 

20.00 

20.00 

14.00 

8.00 

8.00 

8.00 

16.00 

12.26 


Names. 


J.  R.  McKlnley 

Frank  Moore 

W.W.  Montague... 

W.  Marcy 

Geo.  W.  Munkres... 
Chas.  A.  McComb. . . 

A.  McCoy 

J.  Mosley 

G.  Matthews 

H.  Moore 

D.  Morgan 

W.  McCoy 

Thos.  Murphy 

W.  P.  McHugh..... 
Patrick  Magner  ... 

W.  S.MacHaig 

Nelson  Mowers 

Sim  McConnell 

Alex.  McNamara... 

L.  C.  Mickle 

Luke  McDermott  . . 
Thomas  Murphy... 

Ed.  McGinis 

Thomas  Morgan ... 

Peter  McCaffrey 

T.  Masterson 

Patrick  Morgan 

Peter  Melmugrer  _. 
Thomas  McDonald 

James  Morris 

Thomas  McCann ... 

Wm.  Murphy 

Matt  Murray , 

Patrick  Murray 

James  Moran , 

John  McDoug&ll 

Lawrence  Miller 

George  Mullen , 

P.  S.Murray 

Patrick  Murphy ... 
Andrew  McManus  . 

John  McCahy 

John  Miller 

Patrick  Monoghan 
Patrick  Moragan.. 
James  McDonough 
W.  P.  McFarland .. 

T.  P.  McColley 

Louis  Merrard 

David  McKay 

Jesse  Moore 

Harry  McFarfimd  . 

T.  B.  Myers , 

Thos.  McCarthy  ... 

Theo.  Muck , 

John  W.  Merrltt... 
Bailey  Maddlson. .. 
Alonzo  R.  Milllgan 

J.  H.  MUler 

Hugh  Moflatt 

Lawrence  Madden. 

A.  J.  MnGuire 

Peter  McKay 

M.  C.  R.  Meyer 

J.  A.  Miller 

OltoMescke 

A.  C.  McCarthy 

J.  A.  McLean 

Henry  Mitchell 

A.  J.  Murphy , 

Donald  M^clntire.... 

M.  McCarty 

Arthur  Modestl 

Richard  Marsh 

H.  H.  MitcheU 

J.  F.  Marvin , 

James  Martin 

J.  S.  McLary 

C.  H.  Myers 

Henry  Mayer 

WilUam  Meyer 


AmouBta. 


Ml« 
flOitt 

tditt 
&« 

141  • 

8.* 

11. » 

iS» 

l.» 

a.  5 

loac 

9.:i 

lU.S 
77  # 

x.<» 

11.2 
:dif 
\tn 
::^ 
«as: 

.4154 

r.5 
4&r 
41 1: 
21.  :v 

1.75 
lllC 

i.ri 
11  u 

SI.  90 

ac 

10 

saw 

lliOD 

17X» 

SlOO 

44  «7 

IW 

9.9 

l.« 

fll» 

IS.® 

!&• 

COO 

i90.ee 

7100 

SI  so 

4&S 

9l90 

«L00 

19L50 

47.00 

1.00 

15.00 

.60 

120.00 

90.  OD 

87.00 

148.0) 
1100 

SI.06 
4&.00 
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!n  employes  and  the  amouiUs  paid  to  eack  during  the  fiscal  year  1891  who  are 
id  from  appropriations  fw  the  Quartermaster^  8  Uepartmenf— Continued. 


Names. 

Amounts. 

Names. 

Amounts. 

rlwether... ... ..... 

188.60 

18.60 

17.60 

54.15 

86.67 

15.76 

8.10 

2.25 

16.00 

66.00 

16.25 

16.60 

87.60 

11.12 

10.68 

12.60 

860.00 

600.00 

485.66 

860.00 

260.40 

1,200.00 

720.00 

800.67 

18.00 

1,600.00 

888.83 

4.60 

91.20 

720.00 

860.00 

14.00 

960.00 

65.88 

29.63 

160.00 

80.00 

800.00 

.76 

296.00 

12100 

297.60 

1,800.00 

600.00 

66.00 

275.00 

60.00 

6K.60 

100.45 

10.85 

46.50 

29.00 

62.15 

3&86 

17.60 

6.60 

2.80 

670.00 

189.17 

1,244.41 

80.97 

124.61 

103.83 

120 

6l00 

806.67 

972.00 

33.12 

36.88 

7.50 

46.00 

15.50 

620.50 

785.00 

87.50 

1,700.00 

5.00 

8.55 

675.00 

15.00 

76.20 

jftiMPff  N*Ton  a ^    *.    a^*  aa.-.^ 

885.70 

chell 

Jampfi  Nolan.... ^ 

1.75 

oy ... 

J.  Nuirent,  Jr 

6.38 

Itz 

John  riolan 

2.45 

lller 

Sam'l  Nelson ._ 

25.67 

Miller 

Neuls  Nelson . 

52.50 

chant — - 

T-  J,  Ne'^^man . 

70.00 

artln . ....... 

Chas.  Nelson 

54.00 

McKee 

J.  Nelson ..._,.. 

60.00 

Mulligan 

J.  W.  Newton 

36.00 

ory -......— 

NormaTl         , .     , 

100 

ilansfleld „ 

J.  H.  Nelson 

19.95 

av .... 

1^  Nolan..,         ... 

20.00 

IcNauirhton ,.- 

Henry  Nolan 

190.00 

hartley 

Andrflw  NlrkATifl ^.....,    

1162 

rixon 

J.  A.  North 

33.00 

I  Norton .. 

W.  F.  North 

5100 

>er 

T>ennl8 O'Brien    ..    ..^^             .... 

860.00 

.Nagle 

Rody  O'Mara 

440.00 

Nelson 

H.  Otterbeln 

840.00 

E.  Li.  Oakes 

75.00 

i^erlni ..... 

JohnO'Rrl^n 

89.48 

Henry  C  Owlngs 

860.00 

favarre ._ 

Michael  J.  Oates 

265.00 

Nlsbett 

William  Oldenburg 

562.50 

f)lan                 ,        ,      .             ..X   . 

W.  E.  Oertle 

S.oO 

Edward  H.Offley 

1,424.97 

(rick 

W.  D.  Osgood 

266.67 

1  Nebrlck 

Richard  A.  0*BrieB .... 

825.  OO 

elson 

M.  E.  0'Ck>nnor 

6.00 

.  Mabell 

Thomas  O'Mara 

720.00 

Nlemeyer 

Peter  Olsen 

16.50 

H.  Otterson 

78.76 

Jewton 

Charles  Oliver 

420.00 

felBon 

Thadeus  W.  Odell ,.. 

609.33 

all : 

H.  J.  Olsen 

234.20 

c  Nagle 

JohnO'NelU 

197.67 

Neeley 

Henrv  Ory 

934.50 

David  Orrock 

27.10 

Nolan 

J.  E.  O'Flaherty 

12.00 

ir^N^onan..    . 

J.  M.  Ormsby 

196.67 

north 

AO.Osterman 

1,800.00 

One  that  stands  first 

15.00 

d  Nlcklas 

T*m  0'noTni«n  . . . . 

240.00 

lowcomhe 

Pedeo  Olsen 

150.00 

elson 

Hugh  Owen 

298.97 

^oyes ^.... 

W.Owens 

S.  Oliver 

T.  Oliver 

Mangus  Olander 

Charles  Olsen 

103.32 

Torthnp 

172.91 

32.60 

'.......-........    ...       ..  .. 

131.07 

i ..— .. 

62.71 

.Ah-gfthTn 

JohnOlsson 

98.74 

Louis  Okirson 

74.65 

E.  Olea 

M.  Olea 

12.00 

it-zhereel 

12.00 

;lon 

R.  Ocho 

A.  Ortego — 

,            12.00 

th 

10.60 

Nichols 

JohnO'Kyan 

W.  O'Connell 

1,600.00 

84.00 

jJeff 

Ab.  O'Keffe 

207.33 

Michael  O'Mara 

860.00 

roKent 

James  O'Brien 

860.00 

Jerry  Overton 

47.49 

)  Nass 

ThnmsLj*  OwAns              ^           .      .^.    . 

47.49 

In 

George  Ozleton 

35.31 

Nlelson 

T.  Owen 

10.62 

.  Nape .. 

James  Overton 

49.68 

kerson 

George  Overton 

9.69 

Rich.  O'Shanghnessey 

23.75 

ritzel 

a  'w  O'^hAT^^hnessey  ,.  

37.50 

(bourne 

7ewman 

Geo.  F.  Otis 

George  O'Hara 

i       1,600.00 
12.00 

Isaac  Onyon . 

1       1,600.00 

L  Northcutt 

Martin  O'Dea  

461.25 

Owl  King 

45.00 

roble 

riAnrgA  OwAnn .x..^ 

29.17 

B.  O'Belme 

213.00 

u 

Patrick  O'Donell 

101.33 

feedham 

P.  Olson 

6.00 

sC.  Nobllt 

George  Oberly 

6.87 

Nellson 

H.  Osbom 

22.95 

20 
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Civilicm  employes  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  vko  m 
paid  from  apprvpriatione  for  the  Quartermaster's  Hq^rtment — Continued. 


Naznas. 


I 

7  t 


O  Oatley 

JohnOleson 

Sue  O'Kenen 

Chas.  O'Brien 

Fnmk  O'Brien 

Chas.  Olsen 

JohnO'Mara 

Ed  ward  O'Neal.... 

A.  S.  Olsen 

A.  Olsen 

Patk.  O'Donnell... 

Wm.  Owlns 

James  Osier 

Frank  Oskar 

A.  L.  Oliver 

H.  T.  Oliver 

Alexander  Pope ... . 

Theo.  Pattmen 

Alex.  Pollock 

Mitchell  Porter... 

A.  Parker 

Dan'l  Pratt,  son... 

HugoPaeske 

Frank  Proctor 

M.  J.Plercey 

Fred'k  Phinips... 
Edward  Peterson. 

J.  F.Perle 

Oil.  Paulsaon , 

H.  W.  Pack  wood  .. 

James  Powell 

Gibson  Pelham 

Amnon  Pollard... 

D.  Phelam 

J.  R.  Patch , 

John  Peterson 

Jacob  Peterson .... 

N.Pettet 

A.  M.  Pettit , 

A.  E.  Pettit t , 

Henry  Patchln 

W.  Parker 

R.E.  Patch 

JayPlttls 

Richard  Powers .. 

Smith  Pryor 

Saml  D.  PhUUps . 

S.  J.  Palmer 

N.  Poorman 

Charles  Pry  me 

Peter  Peterson 

EmllPlunn 

Edward  Pratt 

Jan  Pettersen 

J.  D.  Parker , 

John  Ponlson 

William  Plnn 

S.  D.  Parker 

George  Perry 

Li.  Powers 

Al.  Page 

Charles  H.  Price.., 

C.  H.  Pahn 

Wallace  Powles . . . 
James  F.  Pagan .. 

EmilPanly 

K.  L.  Parrott 

Charles  H.  Petton 

E.  Premus 

Henry  Premus 

F.  B.  Pressler 

E.  W.  Piper 

J.  M.  Prltchard..., 

M.  Price 

Theo.  Phillips 

E.  A.  Parmeler ... 
James  Peterson .. 

John  Park 

Charles  Provost .. 

Robert  Parker 

Jack  PasBoo ....... 


Amounts. 


W.90 

110.77 

05.90 

42.56 

15.05 

10.60 

1.76 

10.00 

72.00 

0.00 

76.00 

96.00 

64.60 

80.00 

26.10 

23.40 

1,538.82 

480.00 

1,203.85 

12.60 

12.60 

2.00 

846.00 

8.00 

1,200.00 

420.00 

34.20 

720.00 

300.00 

8.00 

488.00 

86.56 

86.56 

1,400.00 

1,020.00 

47.64 

51.  eo 

180.00 

1.800.00 

666.65 

1,600.00 

360.00 

15.00 

228.17 

060.00 

23.33 

420.00 

104.27 

720.00 

1,600.00 

12.00 

1,200.00 

8.00 

40.00 

7.60 

366.00 

240.00 

51.00 

663.30 

900.00 

420.00 

410.00 

200.38 

104.40 

000.00 

864.00 

174.40 

12.60 

12.00 

12.00 

1,400.00 

1,800.00 

060.00 

300.00 

720.00 

1,600.00 

420.00 

270.00 

51.84 

0.83 

80.00 


Geo.  J.  P11ifl«ld 
Perlco 

S.  Plttman 

G.  Perdue , 

0.  E.  Pullins , 

A.  Payne 

T.  Patterson 

Peter  Powers ., 

W.  E.  Palmer 

Frank  Pierce 

Geo.  W.  Peachy  ., 

J.  Paras 

Jos^  Pares 

J.  W.  Payne 

Thos.  £.  Padden.. 

H.  O.  Pelton 

W.  Peal 

H.M.Pierce 

E.  T.  Price 

G.  M.  Pettit 

George  Pettit 

Gibson  Pelham  ... 

Berr  Perry 

Charles  Pm 

Jesse  Pollard 

Thomas  Pace 

Henry  Pettit 

James  Peacock ... 

Wm.  A.  Plnn 

E.  G.Powell 

Magnus  Parsons  . 
Wm.  E.  Prescott . 
James  M.  Parker. 

C.  Peterman 

H.E.  Parry 

Isaac  Parry 

John  Palmer 

Jacob  Pyle 

William  Patton .. 
Geo.  T.  Payne  .... 
Jas  D.  Phillips.... 

Jas.  R.  Passoo 

J.  Patch 

Pretty  Elk 

Joseph  Pablo 

DiiWd  Powers 

Part  Hair 

Pretty  Jim 

JohnPhlllipe 

A.  Patzack 

Thos.  Prltchard... 

(JtorgePeeter^ 

Judson  Peeter.... 

E.  M.  Porter 

O.  L.  Post 

Geo.  T.  Parker..., 

David  Paule 

J.  V.Pardee , 

Daniel  Pope , 

Robert  Paul 

J.Phillips 

Dan'l  Pearce 

F.  Pollard 

William  Powers . 

O.  Peacock , 

John  Polly 

E.  S.  Peake 

Gus  Pearson 

Pete  Persson , 

RobtPhalen 

John  Prlngel 

Rich'd  Peters 

Danl  Pendeyross 
Peter  Peterson  .. 

J.  S.  Prall 

OrlU  Paine 

J.  R.  Peverett*... 

LeoPlelns 

H.  A,  Pierce 

S.  Patch 

J.  H 


am 

1718 

i.md 

as 
Ail 

LS 
1«L» 

l.I4DLii 
flltt 
IttlS 

aoan 

«o.i» 
sstoo 

flMLOD 

St&» 

5NLO0 

B.« 

laOLtt 

I«.<IO 

«lSO 

iiST 

tlS 

&« 

I&OO 
IliKI 

lew 

7100 
5400 
ttOO 

183L8 
ISO 

S.SO 

4L» 

aatt 

ITS 

a» 

LOO 

1«L00 

7. 00 

so.  00 
saoo 

B.9! 

T.fl 

liOO 

41.  fl 

l» 

1&» 

10.41 

s.a 

1&8 

sioo 

12.00 

sooioo 
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n  employis  and  the  anumvUs  paid  to  eadi  during  the  fiscal  year  1891  who  are 
udfrcm  appropriations  for  the  Quartermagter^s  J>0par(ifieit^— Continued. 


9tton  .... 
Pltzncli , 


nrsen 

Peralto... 

kUll88 

'endergast. 

?ric© 

*eiTy 

menter 

rltcher 

Peyton ... 

epper 

tiuun 

alnn 

Qpick 

Quinlan.. 

ulnn 

1  Qulnby .. 
Quinlan  ... 
alnn 

Qulnn 

ilnby  ...... 

fulnn 

J.Riley... 
oney 

Rink 

issell 

Robinson. 
.  Richards . 

.Renz 

afferty 

nsli 


iRay 

IRlal 

Ltenbach 

tenbacb 

L  Robertson 
pardon 


oblnson . 

telnkens. 

Ross 

toberts  .. 
[clmrds .. 
Riley.... 
.  Robson. 
aflerty... 
us  Ryan. 


LowlandB 

9  Riley 

Rooney..-.^--. 

a  Russell 

isch 

?ynold8 

iynolds 

iRboades 

odgers 

3tb 

loth 

less 

r  Rafferty  ..... 
M.  Ringgold... 

Royce 

W.  Rltzenban. 

(Rogers 

Eleifenider 

rlgtiez 

eser 

ctaardson 

Itter 

F.  Russell 

Leese 

othwell 

lussell 


Amotmts. 


earner , 

Rlnebarger 
Bynolds 


IM.00 

33.00 

36.  TO 

1.13 

76.00 

9.40 

6.63 

16.20 

8.60 

1.60 

8.12 

4.00 

16  25 

720.00 

72.00 

64.15 

130.00 

38.00 

1,200.00 

650.00 

86. 70 

11.75 

90.00 

800.00. 

597.00 

10.00 

45.00 

202.00 

200.00 

420.00 

480.00 

1,600.00 

960.00 

150.00 

1,000.00 

188.50 

76.60 

1,400.00 

900.00 

600.00 

70.00 

850.00 

234.50 

700.00 

200.  GO 

1,240.00 

18.00 

960.00 

76.00 

36.00 

1,800.00 

1,800.00 

680.00 

1,200.00 

466.00 

42.00 

720.00 

15.00 

8.00 

10.00 

720.00 

900.00 

719.00 

93.33 

290.00 

101.33 

3.00 

140.00 

102.00 

720.00 

263.66 

174.38 

77.25 

720.00 

214.00 

353.33 

819.42 

163.87 

600.00 

280.00 

480.00 


Names. 


Chas.  A.  Rohrer 

J.  H.  Rassmerssen... 

Charles  B.  Ross 

John  Romonls 

J.W.Russell 

Charles  K.  Ramsay.. 

Julius  Rlpson 

E.  L.  Rhyan , 

C.  R.  Reynolds 

Henry  Riegle 

Thomas  Russell ...... 

Fred.  D.  Roberts 

H.  M.  Richardson 

Chas.  M.  Rennand .., 

H.  Rlssl 

W.  S.  Robinson , 

A  H.  Rawltzer 

Red  Horse 

Red  Cloud 

Real  Bull 

Red  Back 

Ed.  Robinson 

Charles  Robldeanz . 

Frank  Roush 

Thomas  Ronsh 

Wm.  Reveler , 

Frank  Ross 

James  Resmolds 

D.  Remington 

C.  E.  Rand 

J.W.Robinson 

Geo.  D.  Ramsay 

John  Rohrwlck 

Wm.  Rowland 

Thos.  Russell 

Alexander  Robb 

Albert  Rube 

Ramon 

JohnRuss 

J.Reynolds 

R.  Reed 

J.  Russ 

H.  Rivers 

L.  Riley 

M.  Riley 

Mich   Reagan 

Patrick  Ryan 

Andrew  Robinson .. 

Charles  Riley , 

O.  F.  Reubendale 

J.  D.  Reichert 

Ben.  O.  Rhodes 

J.  D.  Robertson 

Indian  Ramon - 

H.  M.  RoberU 

Louis  Rogers 

S.  L.  Robbing 

M.  Reardon 

Richard  Roonan 

George  Rosa 

E.  D.  Rhey 

Jos.  Ritchie 

E.  T.  Ritchie 

Harry  Re hmeyer ... 

T.E.Rock 

P.  J.  Redmond 

Michael  Ruder 

S.Ringlesby 

James  Rourke  ...^ 

August  Rhenold 

Max  S.  Retter 

John  Rider 

John  W.  Ross,  jr 

John  Robertson 

Thomas  Ryan 

Geo.  W.  F.  Randolph 

E.C.Rankin 

Stephen  F.  Rice 

WilUamRohrig 

Guy  G.Rodgers . 

Robert  Robmson ... 


Amounts. 


1. 


1, 


1, 
1. 


1. 


1, 


1, 


1, 
1, 


1, 


$14.66 

12.00 

10.07 

420.00 

540.00 

76. 0« 

120.00 

96l00 

600.00 

26.00 

480.00 

162.00 

200.00 

200.00 

420.00 

152.00 

88.00 

19.50 

6.50 

6.50 

5.68 

12.88 

267.50 

8.33 

10.00 

720.00 

860.00 

126.00 

860.00 

289.00 

800.00 

200.00 

800.00 

900.00 

860.00 

541.68 

420.00 

42.90 

64.80 

85.70 

7.40 

45.00 

19.50 

5.00 

6.60 

26.27 

16.00 

184.25 

1.76 

667.50 

167.95 

12.60 

78.25 

9.00 

14.00 

40.00 

449.96 

624.00 

540.00 

325.00 

800.00 

36.00 

227.50 

40.00 

776 

663.31 

160.00 

720.00 

741. 17 

185.00 

516.00 

480.00 

215.00 

35.31 

600.00 

400.00 

853.33 

900.00 

77.66 

200.00 

247.00 
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CIVILIAN   EMPLOr^S   OF  THE   ARlfT. 


CivQian  employis  and  the  amoufUs  paid  to  eaeft  during  the  fiscal  year  1891  vho  m 
paid  from  appropriaUonsfor  the  Quariermaater^a  J)epartrnenl--Conimxtoi, 


Nunes. 


I  \ 


Qearge  Rider .......... 

J.P.Rice 

James  E  Ryan........ 

Qw>.  W.  Rose .. 

John  Ryan 

Isaac  Roberts 

William  Reany -— 

James  Riley. ...... 

Richard  H.  Rnsh...... 

Charles  E.  Reed...^.. 

N.J.RoBsiter.. 

J.  Ij.  Reese 

GeaO.Rosslter 

John  F.  Rlblett 

John  Raymond 

W.KLRoblnssn 

CymsW  Richmond.. 

Charles  Rector 

Red  Bird 

Red  Feather 

Rockman 

Red  Breast 

Harry  Rehmeyer 

Stephen  Reis ... 

Winiam  Rope 

MlkeKeagan 

Amos  Randall 

JohnRlner 

John  T.  Rl^ney 

Ernst  Roberts 

W.  H.  Rltterbush 

Stephen  Reis 

D.H.  Reynolds 

C.  Barnwell  Robinson. 

Christian  Ross 

R.  B.Reynolds 

V.  Ricks 

D.RlRgins 

Frank  Rogers 

John  J.  Rink 

Ruby 

G.  w.  Reeves 

Albert  Ralstin 

ThOB.  Redmond 

John  Roper 

C.  A.  Ralston 

Michael  Ring 

Andrew  Ralph 

D.Rowen 

W.Rimiage 

John  Redmond 

Wra.Rohr 

Pat*k  Reardon 

Wm.  Rassn 

Henry  Bobbins 

W.F.Rowen 

O.S.Russell 

Harry  Rehmeyer 

A.Rlngston 

Wm.  Kodgers 

Jonathan  Roberts 

James  Reynolds 

Rob't  Raymond.. 

Wm.  Russell 

Anthony  Rloe .... 

Henry  Kice 

E.  V.  Reynolds 

Chas.  Redding 

J.  J.  Ramsey ... 

J.  F.  Rigney 

Thos.  RuHsell 

Jack  Rooney 

P.Ryan 

Frank  Reese 

Wm.Reupsh 

J.  F.  Roney 

£.  Ramsey 

Fred.Radclifle 

John  Roach 

W.  Rooney 

A.  Rhodes 


Amonnta. 


1. 
1. 


1. 

1. 
1, 

1, 


le 

400.00 

400.00 

070.00 

480.00 

480  00 

080.00 

7.00 

400.00 

000.00 

410.00 

000.00 

648.00 

i&TO.OO 

609.40 

648.00 

338.40 

196.00 

45.00 

10.83 

80.43 

0.53 

85.00 

9.38 

7.80 

3.00 

80.00 

128.33 

70.00 

66.00 

10.00 

260.00 

S34.0O 

500.00 

381.88 

174.67 

6.00 

68.25 

60.00 

15.00 

17.85 

24.00 

80.67 

71.45 

12.60 

56.00 

22.75 

42.34 

88.07 

8.88 

15.  W 

15.57 

18.13 

2.10 

11.90 

84.50 

160.00 

70.00 

17.00 

.60 

97.16 

66.50 

104.00 

102.00 

78.00 

72.00 

09.60 

60.00 

110.00 

90.00 

90.00 

120.00 

90.00 

8.00 

25.00 

49.20 

8.20 

24.15 

23.10 

3.00 

8.68 


Names. 


i| 


C.  Richter.... 

Henry  Sutton ...^ 

Julius  Schmidt 

A.  N.  Shipley _ 

Anton  Senel . 

Jamefi  Speers 

BLarry  H.  Stems..... 

C.  H.  Schlott 

Peter  Schiffers 

G.  Szartory . 

Edward  Steel 

Daniel  SulllTan 

Joseph  Spohr ...^ 

John  Smith 

Frank  Stepp 

WlUiam  Stuht 

A.  W.  Spencer . ... 

Jno.  F.  Sullivan . 

Ellsworth  Shaw ... 

A.  G.  Smith 

Noah  Sumner .. 

Justus  Spindler ... .. 

James  P.  Smith 

Peter  St.  John 

Henry  Steen 

F.  H.  Shaw 

Albert  Stewart 

A.  H.  Stone 

J.  B.  Stone 

A.  E.  Stevens 

wmiam  Stokes 

J.  Small 

M.  H.  Solomon 

C.  A.  Stein 

JOS.H.  Slavln , 

W.  Seldman 

Thomas  S.  Sweeney 

Charles  Stevens 

Louis  Sweeley 

G.  A.  Smith 

James  Stowe 

Thos.  W.  Sanner 

M.  J.  Somerville 

Gilbert  Smith 

C.  Small 

William  Stokes 

Sam'l  E.  Shoemaker 

August  Stora -......-.. 

J.  Scott 

Gabriel  Sorklns 

Clarence  Sinks —...-.—.. 

Frank  Smith ., -...—., 

Nicholas  Simon 

George  Stewart.,... 

Charles  Stephan . « 

Charles  Small 

W.  H.  Stair 

Frank  Sly - 

A.  Stewart 

W.  B.  Spenlock 

C.  Schmidt 

JameH  Stewart 

G.  W.  Schreiner 

WUUam  Smith 

H.  J.  Shook 

O.  R.  Stone 

George  Scott 

S.  J.  Shaw - 

John  Stedifer -.— . 

Edgar  Shelhamer 

B.  T.  Smith 

William  StUlweU 

B.Stlllwell 

R.  Seymour 

D.  C.  Sjrpher 

William  Swanston 

C.  Stevens - 

M.  Strahan 

F.  M.  Sackrider 

A.  L.  Selber 

Julius  Simons 


Amofontt. 


l«n.(l 

l,ttQL« 

IOQlO 


\,mk9 

lid 

ft« 

in« 

Ml  OB 

TSOlW 

Mitt 
19 

lliS 

imii 

79IL« 
7&« 
980i« 

1,Ml« 

i,aDQL« 

4S6i<r 

r.o 
&• 

aa&oo 

«.» 

AOO 
714.(0 

900.(0 

m.» 
1(0 

1,»O.(0 

5^(0 

i.tO}.(0 

u.io 

10.(0 
5nL(0 
900.(0 

A» 

•00.(0 

1,300.00 

16a  00 

76l0 
SMlCT 

&00 

i,aiM 

tfO-fltf 

0Pl7S 

900l00 

ftOiOO 

9oaoo 
m<0 

10.00 

1O&0 
817.12 
TSOlOO 
S99.90 
480.00 

100.00 

480.  Oi> 
20.17 
100.00 
l.»0.00 
720,00 

m« 

4S.S 

298.7% 
883.50 

720.00 
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in  employis  and  the  amounts  paid  to  each  durina  the  fiscai  year  1891  who  art 
aid  from  appropriaUonsfor  the  Quartermaater^B  .D0partfiient---<^ntinued^ 

I 


Snyder 

ig 

apeon 

r.  Stofen.... 
in  Sanders, 
m  Stark.... 

Stofen 

?.  Smith.... 
1  Smith 

Stone 

Sample 

ion  alTOB.-.. 

Shepard... 

Smith 

Sncker .... 


3pe 

LShonp 

Stlne 

kshelfer 

Imlth 

C.  Shipp  - 

erick 

)B  J.  Stein.. 

oiklln 

Smith 

rken 

Stockton.... 

Shlnn 

Inpe  Samz 

e  Slack 

J.  Sinratte . 

5chmldt 

>ommer 

Selvel 

^kelton  ..... 
J.  Smith..: 

Smith 

Sill 


steams 

J.  Short .... 

atton 

^ponseller... 

Smiley 

js  Scott 

.m  Shepherd. 

Q  Stone 

k;anton 

Smith 

Lllnger 

3S  E.  Smith .. 

a.  Shaw 

iker 

y  Sails 

I  Schrlver.— . 

Stendle 

9uUlvan 

^Selzle 

Scanlon 

tUn  Selzle 

Sheedy 

»ChOU8 

Smith 

Scott 

;e  J.  Stoney.. 

J  Sally. 

»mlth 

Sykes , 

Sykes 

15>eeholm... 

)  Smith 

son  Sines 

el  Smith 

Ml  Elk 

Eyes 


KHear 

ing  Bear  Gro 

Ing  Bear 

lorse 

n  Clowe  To  It 

Ing  Bear 

Ing  Wind 


1150.00 

210.00 

147.00 

1,000.00 

840.00 

840.00 

840.00 

28.00 

900.00 

280.00 

50.00 

45.00 

480.00 

789.40 

245.00 

9.00 

4.07 

20.00 

1,200.00 

2.00 

60.00 

109.00 

900.00 

360.00 

80.00 

494.00 

6.00 

720.00 

240.00 

1,000.00 

480.00 

1,600.00 

1,200.00 

600.00 

720.00 

560.00 

535.50 

44.35 

8.76 

52.00 

720.00 

894.00 

87.50 

60.67 

180.00 

176.00 

480.00 

200.00 

200.00 

814.65 

336.00 

32.00 

440.00 

180.00 

240.00 

740.00 

840.00 

420.00 

480.00 

420.00 

1,600.00 

1,000.00 

720.00 

1,400.00 

420.00 

60.17 

85.00 

291.67 

1.50 

1.50 

124.50 

30.33 

6.50 

19.50 

6.50 

19.50 

6.50 

6.50 

6.50 

5.63 

5.63 


Singing  Bear 

Charles  Saxton 

G.  A.  Stannard 

J.  A.  Smith 

R.  Seymonr ... 

J.  W.  Stratton...... 

Charles  Stols .... . . 

John  Short 

Allen  W.SmithL... 
Frank  M.  Steward 

George  Sykes 

John  Shea , 

Qulgley  Smock 

Frank  Smith 

S.R.  Smith 

Louis  Souenson ... 

Wm.  Stewart 

C.  M.  Stevenson 

T.  C.  Slemmons 

W.  H.  Smith 

Frank  Smith 

J.  W.  Stout 

G.  £.  Shepherd 


Z. 
M. 

J. 
B. 
J. 
J. 


Spltty 

IraM.  Swartz 

J.  W.  Shy 

C.  Sterling 

M.  Simmons 

J.  H.  Stirling 

W.  Sims 

H.  Sanders 

G.  Smith 

J.  Slmpklns 

R.  Stamps 

J.  Stokes 

Smith 

Sims 

Smith 

Sharp , 

Sewell 

Strickland 

E.  Stout 

C.  W.Stewart 

James  Swisher 

Charles  Spragne 

Frank  Sprague 

Charles  H.  Smith 

James  Sullivan 

Carl  Swanson 

James  Sweeney 

James  Sheridan 

Andrew  Slmmergren. 

O.C.  Slmonds 

John  Swenson 

John  Sheehan 

A.  J.  Sanborn 

G.  Stromer 

W.  B.  Scarborough... 

Conrad  Sales 

H.  Swift 

R.  Sarton 

Thomas  Stlner 

Walter  H.  Smith 

August  Schleese 

Charles  Stem ., 

Frank  M.  Smith 

Charles  Snyder 

Paulina  Seldenkronz. 
Charles  B.  Schmidt... 

Eugene  Swan 

H,  Si)enlock 

G.  Stafford 

Cyrus  Severance 

James  M.  Siulth 

Corson  T.  Smith 

W.  H.  Smith 

Richard  R.  Shomes... 

RufuH  Slaughter 

David  M.  Stuller 

W.  T.  Sheehan 

Olney  B.  Stewart 


1. 


1, 


1, 
1, 


1. 


86.68 

66.16 

9f).«7 

9.33 

W7.78 

23.99 

28.99 

22.66 

92.50 

20.00 

101.00 

900.00 

820.00 

720.00 

960.00 

480.00 

720.00 

274.00 

161.00 

44.00 

20.00 

187.60 

27.50 

36.70 

060.00 

18.00 

9.20 

8.80 

6.00 

66.50 

9.17 

189.60 

28.60 

0.00 

19. 16 

4.80 

17.80 

17.80 

2.80 

11.20 

2.50 

26.75 

64.79 

246.96 

6.00 

6.0) 

80.00 

129.96 

260.14 

17.50 

22.60 

26.10 

860.00 

147.04 

163.33 

26.60 

4.60 

2.60 

9.00 

12.00 

10.60 

4.00 

400.00 

788.33 

180.00 

720.00 

600.00 

120.00 

600.00 

480.00 

120.00 

388.50 

12.88 

64.16 

64.16 

68.33 

03.84 

11.67 

225.00 

69.00 

400.00 


il 
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CIVILIAN   EMPLOYES   OP   THE   ARHT. 


Civilian  employes  and  Oie  amounts  paid  to  tack  duringthf  fincal  year  1891  «A»  m 
paid  from  appropriationtfor  tne  Quartermaster's  Department — CJontinued. 


Nunes. 


i[ 


.1 

* 


•  I 


•I 


Amounts. 


Lfouis  Smith 

F.  Schneider 

Jas.  Stapleton 

Walter  Stack 

Charles  Snyder 

L.  P.  Smith 

John  Swaine 

Silas  Snooks 

Wm  H.  Sibley 

J.  Samuel 

N.  S.  Smith 

Hugh  Seiberg 

Alex.  Sutorlus 

EUza  Skinkle 

C.  M.  Strader 

Frank  Shuls 

John  Smith 

J.  R.  Spahr 

Wm,  Strauch 

Mathias  Sauer 

Wm.  H.  Shaffer 

J.  A.  Sage 

Thos.  E.  Spenoe 

Henry  Schwars 

Geo.  A.  Snow — — .. 

Sam'l  Sherman 

Geo.  W.  Smith 

John  Schmld 

Otis  Strummel 

Henry  Strump 

John  J.  Strader 

Ghas.  C.  Stringer 

H.  C.  Spalding 

Jacob  Seger 

Charles  T.  Schlvely 

J.  W.  Shearer 

John  Smith 

Hugh  Sterling  

Jos.  W.  Smith 

John  Scott 

S.  E.  Stems 

Charles  H.  Smith 


LK>iiis  Shangroix 

James  Shangroix 

John  L.  Simmons 

J.  W.  Stattura 

William  Simmons 

John  Short 

James  Smith 

George  .Sutton 

A.  Swan 

W^iUiam  Smith 

J.  M.  Stevens 

John  Swan 

C.  S.  Smith 

Solomon  Yellowhawk. 
Sitting  Down  Talking. 

Joe  Silvas 

Shot  in  the  Head 

Sunday  Horse 

F.  H.  Shoellng 

W.  C.  Scott 

Nat.  .Shaw 

S])ot  Horse 

Slow  Bull 

Ed.  Supton 

J.  M.  Snug 

Julius  Soebohm 

Richard  Smith 

Jonathan  C.  Smith 

A.  D.  Smith 

J.  H.  Schurmeier .. 

Thomas  Scott 

A.  Soto 

Daniel  C.  Swinboume. 

E.  J.  Stewart 

George  Smith 

Sed-toe 

P.  B.  Seward 

John  W.  Sorrows 

Charles  Schlegel , 

John  Smith 


fi,oa.oo 

1,036.00 
380.00 
300.00 
290.00 

i.aoo.oo 

64.00 

88.42 

02.  RO 

1.25 
94 

1,800.00 

1,200.00 

360.00 

1,013.33 

467. 2R 

83.00 

1,800.00 

481.00 

280.00 

720.00 

900.00 

480.00 

1,400.00 

1.800.00 

720.00 

720.00 

720.00 

675.00 

1,600.00 

2,000.00 

900.00 

900.00 

648.00 

648.00 

680.06 

117.00 

648.00 

648.00 

60.  ."lO 

900.00 

336.00 

382.00 

le-i.  00 

25.00 

8.33 

21.00 

172.00 

92.00 

25.00 

68.00 

29.62 

40.00 

8.00 

224.59 

45.00 

45.00 

9.53 

8.23 

.87 

150.00 

11.67 

175.00 

6.50 

13.00 

31.67 

8.00 

310.00 

7.88 

90.00 

20.70 

104.50 

1.25 

.80 

144.66 

15.37 

14.33 

16.45 

.7t) 

175.011 

30.75 

169.00 


Names. 


AJDOontB. 


A.  A-  Schwerin 

James  Spicer - 

A.  Saunaers 

OttbSchons 

Carl  Silberman 

H.  J.  Sutton 

Shooting  Cat 

Samuel  Simmons . 

Mateson  Symonds 

Francis  Smith 

T.  M.  Showalter 

Thos.  Sweeney 

James  Steadman 

Fred.  Schader 

E.  Sullivan 

Eugene  Schonberg  .__ _ 

Patrick  Sullivan 1 

Gast  Schnell 

JohnSkidmore 

Solomon  Savage 

T.  F.  Shufflebotham .. 

B.  Shields 

F.H.  Schollng 

E.  Shafer 

D.  S.  Sperry 

A.  D.  Smith 

John  Schultz 

Liouis  Smith 

J.  A.  Smith 

John  Swartz 

Jordan  Stone 

Fred.  Smith * 

J.  H.  Smith 

J.  C.  Skldmore 

A.  Swaine 

JohnE.  .Spillane ;... 

F.  B.  Smith 

J.  Swan 

Louis  Scott 

Amon  Smith 

William  Smith 

Thos.  Smith , 

JohnSchaeffer 

Olive  Salinas 

Adolph  Sosr 

Henry  Schlef 

James  Seymour 

C.  K.  Sims 

T.  F.  Smith 

James  Smith 

G.  Scott 

R.  Settles 

J.  Sledge -,. 

Conrad  Schmidt 

Charles  Shelby 

Albert  Stephen 

Clinton  Smith 

A.  H.  Schauks 

J.  F.  Sterling 

Thos.  B.  Travers 

N.  Tormey - 

Robert  Taliaferro 

J.  H.  Tleruey 

William  Trout 

J.  H.  TiUTiell — . 

E.  L.  Turner 

I*.  A.  Thompson ... 

John  Taylor 

J.  R.  Trultt 

Chas.  F.  Trube 

Joseph  Tousalnt 

James  A.  Thompson ., 

LawTence  Trombley 

John  Taylor .., 

I  Charles  Thomas 

Thomas  Twiggs 1... 

;  (Junther  Thomi>son 

Oank  Tompkins — «— . 

Alfred  Tedrow 

William  Theily 

Henry  Tipton 

Zack  Taylor ^  ..  ... 


Mitt 

1190 

140 

MNlOI 

l&tt 

m.» 
r.« 

119 

ii» 

4i« 

as 

ss.n 

17.  OS 
I.7S 
ISO 
AS 
fSiOO 
ULOI 

m(» 

».« 

.« 

iff.ft 

S.9 

SlS 
101.01 
I8DL0I 

9.0B 
97.00 
.  1(B.00 
7100 
170.00 
%.» 
21  «7 
40. 0» 
».00 

S.00 
&0D 
».00 

4.13 

lliO 

900.00 

l.OOLOO 

ODlOO 

sacs 
i» 

41. » 
5l50 
&00 
il.00 
1100 
86l00 

toaoo 
iin 

16l50 
9S7.S0 

moo 

1,(0100 
80100 

30&U 
1150 

11  so 

100 

soioo 

liOO 

175 

4S0.0O 

S56.6 

SS.08 

eoaoo 

34133 

7SD.00 

300.00 

1.800.00 

317.38 

961.  «> 

dBT.SO 

7.fiO 
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Tmplcyis  and  the  amounts  paid  to  eaah  durinq  the  fiscal  year  1891  who  are 
from  appropriations  for  the  Quartermaster'' s  department— Conimued, 


Names. 


^hrasliBr. 
iiitvIT... 

ronk 

>ert 


01  .. 
aas. 


.  Thomas. 

•rth 

1 

-avers 

ishwan... 

Ycxter 

Iffany  .1... 
5ett 


Taylor... 

•ney 

Thompson. 

Yozier 

erman 

T 

mas 

'eryar 

son 

•pin 

ilorse 


es 

kFS 

3U3kett. 


y 

npson. 


tos. 
1 

«n . 


r 

ood 


nan 

ler 

ipleton.. 
nrbrldge. 
nan 

*liomas.. 


nHend 

nbuU 

ipklns 

n£»end 

lomas 

imer 

Porryman. 

nas 

Prltt 

>lorhn 

tmpson 

[Immons.. 

imons 

rotten 

3hart 

npkins 

en 

^lor 

Turner... 

"homer 

utle 

>mlln 

ttghe 

ktem 

'.  Taylor.. 

»mpson 

lale 

•Ott JL- 

tiompf«on.. 
)  tiOdge... 


Amounts. 


1000. 

32. 

420. 

400. 

300. 

150. 

720. 

83. 

T20. 

480. 

108. 

110. 

1.006. 

420. 

420. 

1.200. 

TOO. 

16. 

123. 

000. 

7. 

837. 

20. 

25 

240 

480. 

300 

6. 

6. 

16. 

32 

804. 

90 

45. 

900 

96 

96 

36 

21 

22 

129 

4 

4 

40 
4 

64 

6 

560, 

900 

14 

600 

90 

1.800 

1,000 

440 

102 

31 

16 

7 

rio 

1,800 

1,200 

900 

480 

600 

100 

1.200 

1,000 

rjo 

516 

145, 

648 

648 

1,800, 

1,200, 

720, 

45 

37 

46 


00 
00 
00 
00 
00 
00 
00 
33 
00 
00 
60 

62 
00 
00 
00 
00 
07 
.50 
00 
50 
33 
00 
00 
00 
00 
00 
50 
50 
90 
50 
16 
00 
00 
00 
60 
00 
05 
06 
40 
30 
17 
50 
83 
90 
17 
10 
00 
00 
00 
00 
00 
00 
00 
00 
00 
19 
25 
56 
50 
00 
50 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 


Names. 


Taking  Up 

J.  M.  Tanner 

Buck  Tolman 

Ross  Tolbert 

Wm.  Thompson 

To  Clanny 

Tallx)t  Good  day 

To  Karnuy 

John  M.  Tucker 

Americas  Thompson. 

J.  W.  Terrell 

P.  C.  Tracy 

TaHker  Thompson 

F.  B.  Tabor 

R.  Talbert 

Tzozonne  

Georjje  Tappen 

Frank  Taylor 

Thomas  Towle 

Joseph  Thompson 

O.  E.  Ttsh 

J.  L.  Twohy 

Robt.  True 

John  Tamplln 

J.  T.  Taylor 

Joseph  Tapley 

Li.M.  Turner 

O.  F.  To wnsend 

A.  Talbert 

J.  Unsheld 


John  Urmphrey 

C.  J.  Uthoff 

C.  Ursprung 

Fred.  Upperman 

T.  H.  Upperman 

Jno.  W.  umphrey 

Henry  G.  Unger 

John  R.  Upton 

George  Van  Ness 

Louis  Vogland 

S.  H.  Vansciver 

Wm.  Vonder  Bosch 

Louis  Verwer 

William  Van  Scoy 

Michael  Vice 

Horar*e  Vose 

C.Volberg 

Sabino  Vallucia 

Eugene  H.  Vandenburg. 

John  Valerius 

And .  Van  Steenburgh 

C.  VonGanslg 

Zella  Vespencla 

E.  Varuey 

H.  C.  Vamey 

Ed.  Veitch 

James  VanVlesk 

L.  D.  Vogal 

H.  Vallance 

JohuO.  Vowles 

Chas.  Van  Poughnet 

Chas.G.  Vaun 

A.  J.  Veitch 

Matt.  Vaughn 

Michael  Vaughn 

Allen  VanEpps 

Harris  Vase 

Joseph  Vrooman 

J.  H.  Wharton 

Chas.  Wentworth 

George  Washington 

Ed.  Williams 

E.  A.  West 

Wirt  &  Hardy 

Wm.  C.  Wetherby 

Henry  Wache 

William  West 

C.  Whitney 

Fred'kWood 

R.  L.  Woolsey 

Charles  Webb 

Wm.  H.  WllUams 


Amounts. 


18.28 

31.50 

40.07 

110.06 

5.00 

9.00 

80.10 

5.25 

10.00 

52.00 

11.07 

51.12 

130.00 

0.75 

19.15 

5.00 

10.07 

8.40 

58.44 

80.00 

125.00 

80.07 

40.20 

94.50 

8.85 

05.03 

132.00 

3.00 

12.00 

300.00 

27.00 

1,000.00 

720.00 

420.00 

1,400.00 

300.00 

135.00 

97.89 

370.00 

020.00 

200.00 

1,800.00 

1.000.00 

400.00 

865.00 

08.33 

3.90 

159.00 

280.00 

90.38 

7.80 

842.07 

19.87 

44.00 

44.00 

2.50 

1,800.00 

1.80 

70.00 

rao.oo 

133.50 

21.00 

2.50 

42.35 

2^10 

08.00 

78.00 

78.00 

480.00 

360.00 

^140.00 

06.00 

75.00 

2. 75 

1,800.00 

1,400.00 

140.00 

8.00 

000.00 

1,600.00 

1,600  00 

1,600.00 


•  Bx.  99 31 
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Civilian  employes  and  the  amounts  paid  to  each  during  the  'fiscai  year  1891  who  ors 
paid  from  appropriations  for  the  Qiuirterma8ter''s  Ikpartmenir--CoBiiaa&L 


Henry  Werdman 

R.  H.  Whitehead 

JameB  Walker 

R.  B.  Wat9on 

W.  T.Winiams 

WUliam  Welch 

G.  W.  Wlluon 

C.B.Whipple 

Robert  Ward 

Dan'l  B.  Wetherbee  . 

George  Wagoier 

Nath'lJ.  Wetherbee. 

A.T.Wilson 

John  WUUamHon 

David  Williamson . . . 

W.  WatHon 

George  Walker 

Charles  While 

Ix)ulsP.  Wall 

William  West 

Barney  Webl)er 

J.  H.  Williamson  .... 

John  Whitford 

P.  J.Walzer 

L.C.  Wells 

E.  Werteuger 

George  W€»bst'er 

Ord.  J.  Wenchell 

E.  P.  Watson 

E.  N.Wiest 

J.  E.Wiest 

B.  White 

Sam'l  Williams 

O.  Williamson 

Charles  Weldemann . 
Dan.  R.  Williamson.. 
Ed.  C.  Washington.. - 

C.  A.Way 

Henry  C.  White 

Edgar  Whartenby . . . 

James  Walsh 

Charles  J.  Webster  .. 

W.  H.Wo(xlall 

J.  B.Whittemore  — 

J.Worrell 

W.  E.Wjwle 

Charles  Ward 

Henry  White 

James  Whalen 

Stephen  Williams — 

Oscar  Welch 

Prank  White 

W.M.  Wilson 

J  ames  P.  W  arren 

Harry  West 

A.  P.  Washington 

A.  K.Waddell 

A.  Wood 

Wm.  Wiegand 

John  Wilson 

W.  H,  Wheeler 

A.  S.  Warren 

J.S.Welch 

Charles  Wagner 

John  Wagner 

Albert  w:  Westphal. 

Julius  Werr 

Sam'l  Williams 

Albert  Whipple 

Albert  Wetterer 

P.  A.  Wells 

Andrew  Wald 

Jesse  Wyatt 

A.  S.  Warren 

Mary  E.  Walters 

P.M.  Werel 

A.  A.  West 

Augustus  Wagner . . . 

P.J.  White 

J.  J.  Winner 

Wm.  Wallenwever  .. 
John  W.  Went  worth 


1900.00 

900.00 

90.00 

960.00 

1,302.21 

900: 00 

9eo.oo 

000.00 
fiB.UO 

1,200.00 
349.00 
720.00 

1,000.00 
173.33 
173.33 

la^oo 

129.20 

20.00 
720.00 
120.00 

90.50 
720.00 
196.00 
5.00 
843.00 
143.  iiO 
106.00 

54.83 
737.50 
722.66 
1,200.00 
150.00 
320.00 

12.00 
312.50 
720.00 
522.67 

55.56 
838.85 
2.00 
780.00 
900.00 
130.  (X) 
1,400.00 
aiO.OO 

78.00 

100.00 

1,200.00 

1,000.00 

31.50 
310.33 
176. 00 

96.25 
132. 13 

50.00 

aio.oo 

!7.25 

11.00 

75.50 

480.00 

480.00 

1, 400. 00 

l,WO.00 

7.5(» 

7.50 

91.00 

588.67 

618. 67 

1,200.00 

650.00 

595.00 

20.00 

1,200.00 

rjo.oo 

5.25 

720.00 

940.00 

1,000.00 

480.00 

543.50 

14.^ 

96.50 


Stephen  Washburn .. 

Ekiward  Wilson 

A.  S.Warren 

A.Whyltt 

Prank  Wlllard 

R.R.  Wilson 

R.H.  Wilbur 

J.  C.  Woodward 

Granville  Wade 

A.  D.Wood 

George  C.  Ward 

John  Wallace 

Albx.  Williams 

Woimded  Poot 

White  Bird 

Owen  Whittaker 

Henry  Watkins 

PhiUp  Wetzel 

C.  Wensler 

HenryWhltted 

J.  R.  Woodworth 

W.  B.  Woodworth ... 

Geo.  M.  Wratton 

Bob  White 

T.  S.  Wll.son.jr 

William  Wlndle 

W.  A.  Warner 

B.Williams 

G.  Williams 

J,  Willis 

J.Westley 

J.Washington 

P.H.Wilson 

Isaac  Wrlghv 

Henry  Wiedman 

Bruce  Wlnney 

Chas.  L.  Woodbury.. 
Hammon  Wigston.. . 

Patrick  Welsh 

Andrew  Wilson 

George  Winters 

Joseph  Webster 

William  Ward 

E.L.  Webster 

William  Weber 

A.  Wahlm<an 

H.  R.  Waller 

J.  Li.  Whitmeyer 

Prank  Watson 

Geo.  H.Wilson 

William  Woods 

O.  H.  Willis 

Scott  White 

Arthur  Woods 

Hermann  Wolf 

G.Wilson 

Louis  Woemer 

J.H.Wood 

James  Wheelen 

John  Warren 

J.  W.Wood 

A.Wells 

W.  Wells 

William  Weber 

B.  A.  Williamson 

Pred.  WamboUi 

James  Winnett 

Michael  Williams.... 

R.  S.  Wemway 

John  Jay  Washburn 

JohnWasson 

John  J.  Williams.... 

Wm.H.  Walker 

J.  W.  Whlpper 

James  Waters 

Augustine  Watts 

Jim  Washington 

John  Winston 

T.C.White 

James  Williams 

Thomas  White 

S.J.Webb 


%« 

9km 
47ia 

!,«.« 

iaL« 
i&ff 

1.900.  o» 

i.».gi 

17.  S 
\L» 

&« 

asoLtf 

140.0) 


480Ltf 

ioe 
i.opatf 

43QL(* 

iff 

AS 
&.» 

±0 
l,4(M.tf 

151 

■&» 

6DD.<9 

IIT.W 

41.13 

510.1* 
8.U 
1.58 

m» 

\,m.(» 
son* 

M0.«» 
KH^ 
lSi» 

£4.0 

aa^ 

ouatf 

It* 

».f» 

9.8 

8.17 

4&O0 

6IL00 

Sin.00 

480.00 
4(1.00 

140i2 

10.  oi 

lOiJ 
3iC 

*5 
00.06 

a3» 


/ 
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OiviUan  employis  and  the  amounts  paid  to  each,  during  the  fiscal  year  1891  tcho  are 
paid  from  appropriations  for  the  Quartermaster's  l>epar£nient~-Continued. 


Names. 


James  Washington.. 

£mest  Walker 

Noah  Williams 

J.  W.  Wormley 

John  Ward 

C.  V.Wilson 

W.  E.  Whitfield 

Clarence  Warwick... 
Kd ward  D.  W  allace . . 
JiYederick  Wlmmer . . 

L..  C.  Walte 

Chancellor  Walls 

Waldemar  Wulfl 

Bd.  J.  White 

H.  J.  Wlnne 

Wm.  Wilson 

Jas.  W.  Wilkinson... 

G^eo.  D.  Webster 

Charlie  Wootan 

J.Weyl 

P.  D.  weeks 

W.  H.  Woodall 

Alex.  Watters 

Wm.  W.  Wade 

John  W^alters 

Charles  Wlddls 

James  Whvte 

Chas.  W.  woodward. 

C  W.Walter 

James  C.  Wllhelm... 
James  Whltesides... 

Chas.  Wlllems 

S.  L.  Wright 

John  Wilson 

Harry  Williams 

Wm.  J.  Welsh,  Jr..  . 

Cal.  Woods 

Stephen  Willlamji ... 

R.  Willis 

William  White 

J.  A.  Wilson 

E.  Wamsley 

J.  Whistler , 

White  Eagle 

Whetstone 

Jacob  White  Eyes ... 

E.  A.  Walker 

John  Witt < 

D.  C.  Wilson 

C.  P.  WilUanm 

A-  li.  Weldler 

White  Deer 

White  Eyes \ 

White  Stone 

Wolf  Belt 

White  Bear 

R.  T.  Whittlesey 

James  White , 

H.  P.  Wagner , 

E- White 

WnL  T.  Woodson.. - 

Henry  Williams 

Chas.  E.  Wheeler..., 

Richard  Wilhart 

Joseph  Williamson. 

Joseph  Webber 

John  Walsh 

White  Star 

Joseph  Williams 

L.  WiUiams 

R.  S.  Windsor 

T.  Winters 

John  Wallace 

R  Wilson 

A  Woods 

W.  Warner.-, 

Gns.  Wheeler  a 

M.  Wiley 

W.  H.  Warner 


Amotmts. 


§125.29 

88.75 

41.88 

41.56 

1.25 

27.18 

1.25 

540.00 

900.00 

554.12 

1,400.00 

640.00 

1.600.00 

720.00 

1,600.00 

480.00 

480.00 

39.18 

13.60 

1,149.99 

1,600.00 

130.00 

720.00 

18.75 

720.00 

900.00 

60.00 

720.00 

648.00 

648.00 

540.00 

44.00 

20.00 

96.00 

72.50 

72.00 

21.00 

10.50 

50.00 

18.00 

42.00 

60.00 

10.00 

45.00 

11.70 

9.53 

8S.83 

8S.88 

28.00 

87.30 

18.67 

13.00 

2.79 

13.00 

13.00 

•  8.36 

17.50 

100.00 

28.00 

16.00 

74.00 

60.00 

67.00 

68.00 

3.00 

6.00 

22.00 

7.80 

7.50 

18.76 

1.50 

1.25 

89.00 

2.00 

4.60 

S7.98 

4.60 

12.15 

18.33 


Names. 


L  Watts 

H.  West 

G.  Ward 

John  Walsh 

Theo  Wlcklander 

A.  A.  WUtsen ._ 

Sandy  Williams 

Jas.  S.  WUson 

Wm.  Wood 

Geo.  Wiseley 

T.  Wagner 

C.  C.  Wilmore 

P.  J.  Walzer 

J.  N.  Williamson 

R  S.  Wentworth 

John  Wyman 

JUan  Wares 

C.  Weonesyalla 

P.  H.  Wlswell 

J.  A.  Wardrobe 

R.  T.Whittlesey 

Wm.  Wooster 

John  Wolle 

C.  Waters 

L.  White 

R.  Windom 

P.  E.  Weller 

T.  Wilson 

P.  Walker...: 

W.  wmiams 

Chas.  M.  Wild 

H.  R.  Walter j. 

Frank  Weaver 

R.  A.  Williams 

John  Yonng 

A.  A  Yeatman 

Oscar  Yerby 

Wm.  R.  Young , 

Jos.  R.  Yingst 

Wm.  L.  Young 

Nelson  YameU 

R  W.  Yeago 

H.  P.Young 

Thomas  Young 

Charles  B.  Yaw 

Ciouis  Yamell 

Thomas  Yamell.. 

D.  W.  Young 

John  Yerak ..— 

Yellow  Wood 

R  W.  Yeago 

Ya-no-zha 


P.  Young 

G.  Young 

R.  Young 

B.  Young 

Yuma 

Iicvi  Youngs 

Yellow  Wound 

Nick  Young 

W.C.Yates 

Sam'l  Younker 

Geo.  W.  Zeigler.... 
Morgan  C.  Zieigler. 
August  Zimmer  ... 
Anthony  C.  Zbitek. 
a  B.  Zlnek 

C.  F.  Zimmerman . 

E.  W.  Zahnutt 

Zahnsh-ta-he 

Za-no-zha 

Chas.  Zimmer 

AupniBt  Zimmer ... 

Aaron  Zwelg 

W.  M.  Zook 

Phillip  Zwe^lien... 


Amotmts. 


Amounting  in  the  aggregate  to. 


979.80 

9.50 

3.90 

46.37 

85.06 

17.00 

6.00 

16.00 

80.00 

205.33 

76.65 

21.90 

88.00 

18.00 

49.00 

112.50 

3.00 

3.75 

54.00 

160.00 

85.00 

86.00 

25.00 

165.50 

7.00 

3.67 

17.50 

8.00 

7.00 

14.00 

29.33 

206.66 

30.00 

2.00 

456.00 

1,020.00 

860.00 

800.00 

480.00 

470.67 

974.00 

300.00 

1,600.00 

11.00 

720.00 

540.00 

66.00 

1,400.00 

838.33 

18.63 

104.00 

81.15 

38.45 

54.16 

8.80 

2.00 

12.00 

240.00 

11.70 

45.00 

28.40 

1.60 

420.00 

265.17 

89.70 

29.17 

250.00 

900.00 

7.60 

86.05 

23.10 

8.00 

9.25 

132.00 

7.00 

241.75 

1,264,996.87 


R.  N.  Batchelder, 
QUARTERMASTER-GENERAL'S  Oppice,     Q^rtermoster-QeMrol  V.  8.  Army, 

December  7, 1891. 
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iStatemerU  aiving  the  names  of  all  cimlian  emnloy48y  and  the  ammints  paid  to  extcfc  dur- 
ing the  fiscal  year  ended  June  30, 1891,  who  tocrc  paid  from  appropriations  for  tht 
Ordnance  DepartmerUy  U.  8,  Army,  in  accordance  wUh  the  requirements  of  the  art 
of  Congress  approved  February  2k,  189 L 


\-  ■? 


^ 


••: 


f 


.  I 


E.  H.  Carroll 

Thomas  Jones 

Edward  Hodge 

John  Rockingham 

W.  R,  Carter 

John  Cllne 

S.Boyd 

E.  M.  Aiken 

John  Loresh 

Titus  Berger 

W.  P.  Eichenlaub 

William  Velte 

George  Stewart 

L.  E.  Hald 

J.  B.  Hill 

Chas.  H.  Egbert 

John  R.  Stephenson 

Christopher  C.  Truittlcher 

Robert  H.  Leckle 

George  B.  Mountain 

Richard  Bennett,  sr 

Patrick  Sweeney 

John  B.  Moore 

J.  J.  McKeown 

Charles  Hayes 

George  S.  McNutt 

A.  Gettleson  ...• 

W.  Edward  Piatt 

George  R.  Lombard 

Charles  J.  Bischofl 

Joseph  H.  Lamay 

Thomas  Harris 

C.  A.  Robbe 

Robert  Watkins 

P.  E.  Costello 

P.  J.  Doris 

Benjamin  Brown 

S.  W.  Williams 

Jordan  Potter 

Westley  Warthy 

John  Wright 

Robert  Lawson 

Jesse  Booker 

Jefferson  Booker 

Denis  Booker , 

T.  J.  Sherman 

Daniel  Settermire 

H.  I*.  Thompson 

C.  W.  Trumbull 

G.  H.  Thompson 

Edmund  Richards 

William  J.  Flannery 

J.  O.  Morgan 

M.  J.  Smith 

W.  P.  Lepper 

Joseph  Welsh. 

Lawrence  Fltzpatrick 

J.  M.  T.  Gregory 

William  Fox , 

Ruf  us  O.  Morgan 

George  W.  Prlngle 

P.  P.  De  Marest , 

N.  H.  Garretson 

Gottlieb  P.  Schan , 

John  Malone 

Charles  Vanes 

Harry  A.  Dowuey 

William  C.  Clark 

Luther  Dinsmore 

George  W.  Leathe 

William  House 

Henry  Kirchner 

Robert  Kearney 

Patrick  Fegan 

Frank  Manley , 

F.M.Hodges 

Pred.  Harkness 

George  Fleming 


CI,  200. 00 

1,104.60 

129.00 

102.00 

81.25 

25.00 

25.00 

17.00 

3.50 

65.24 

1.50 

9.20 

20.10 

8.00 

2.00 

1,062.85 

1,028.50 

710.94 

331.41 

271.26 

352.18 

291.88 

22.88 

4.12 

196.00 

100.91 

1.50 

13.50 

18.58 

111.00 

14.69 

12.00 

197.77 

13.50 

76.00 

25.50 

26.25 

36.25 

26.25 

38.76 

25.31 

26.00 

26.00 

26.00 

26.00 

23.12 

10.00 

1, 600.  OD 

1 .  200. 00 

1. 200. 00 

1. 5«».  00 

996.80 

1,149.40 

77.  ."lO 

96.60 

821.25 

624.00 

23.5.00 

624. 00 

508. 12 

971,00 

356.20 

693. 00 

747.00 

399.60 

476.00 

166.  Jse 

7.50 

371.20 

671.32 

321.25 

62.  00 

444.00 

348.  W 

88.  nO 

47.00 

279.00 

664.00 


C.  L.  Turner , 

William  M.  Blaine 

JohnDrlscoll 

Timothy  Penton 

Thomas  Griffin 

Michael  Loftls 

John  Fox , 

JohnMcBride 

Wm.  Rutan 

P.Brady ^ 

E.T.Armstrong , 

Wm.  Hughes 

Hugh  Daly , 

J.  Coakley , 

J.  Howarth 

J.  McMullen , 

John  Yotmg , 

Simon  Houlihan 

JohnMcMahon , 

James  Welsh 

James  Reed ., 

James  Pagan 

Harry  Glover 

Michael  Welsh 

Pierce  Maher 

Thomas  Wade 

James  Manning 

Alexander  J.  Kerr 

Francis  M.  Small 

John  Ingram 

William  Melrose 

William  Manning 

A.  W.  Howe 

Ernest  Kimme 

Maggie  Hart 

Amy  Binnington 

Maggie  Edelsten 

Mary  Leidenberger 

Jane  Baker 

Elizabeth  TuUy 

Margaret  Colby 

Mary  Piher 

Mary  Jane  Davis 

Lucy  C.  Justice 

Maude  Dice 

Matt.  P.  Kippax 

Arthur  Tniscott 

Harry  Peale,  jr 

Geo.  P.  Conant 

T.  M.  Voss 

S.  R.  Woodruff 

Frank  Heide 

W.  Nlethua 

Thoms\.s  Prlerson — . 

D.  W.  Leneave 

A.  Singer 

Monroe  Alford 

ThomaftBaird 

James  Barrett 

Miles  Booker 

Alfred  Brown 

Hayes  Brown 

John  C.Brown 

Da\id  Campbell 

Richard  Cooper 

Robert  Douglass 

Thomas  Frierson 

Thomas  Frierson,  jr 

Jno.  G.  Heyenwald 

Clinton  Howard 

William  Johnson ... 

Henry  Jones -•- 

J.H.Jones 

Charlie  Kirk  Patrick 

Van.  Lancaster 

Louis  Patmore 

Samuel  Pillow 

Thomas  Plant 


.SO 

365.5 

197.00 

16B.90 

138.0 

187.  M 

196.  SO 

177.50 

S.S8 

&» 

8.00 

1.06 

LOI 

1.06 

1.06 

l.OB 

190.00 

I39.S0 

138lOO 

13B.O0 

23.  ?5 

73.9 

11.90 

28.  SO 

288.00 

70.50 

19.50 

20.02 

157.50 

34.00 

62.90 

31.00 

1.15 

10.50 

9.00 

29.34 

27.88 

81.04 

30.00 

30.64 

25.50 

23.50 

27.50 

28.34 

30.00 

1,200.00 

2,4oaoo 

aS3.34 

1,560.00 

730.00 

30a50 

&00 

&00 

316.90 

ll.S 
2i50 
&00 
&00 
100 
&00 
6.00 
150 
986.00 
19.00 
76.50 
19.00 
41.  S5 
86.00 
26.00 
178,50 
323.00 
4.00 
26.00 
7.50 
20.25 
6.00 
5.25 
6S.7$ 
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fyis  and  the  amourUspaid  to  each  dtmng  the  fiscal  year  1891  who  were 
%  approprialionsfor  the  Ordnance  Deparimenly  etc.— <3oQtinued. 


PtTMi^ 

Amount 
IMdd. 

• 

16.00 

6.00 

7.60  1 

6.00  i 

19.00 

19.00 

106.50 

1,200.00 

626.00 

383.28 

395.16 

5.00 

547.50 

489.37 

41.85 

147.60 

60.00 

7.00 

125.50 

18.00  1 

•6.87 

60.00 

39.37 

1,200.00 

1,600.00  i 

1,600.00 

1,600.00 

900.00 

900.00 

1,252.00 

880. 75 

782.50 

704.25 

652.00 

626.00 

1,191.00 

1,246.00 

1,484.99 

1,170.00 

1,025.50 

1,025.92 

1,049.56 

1.037.75 

1,076.22 

984. 52 

l.(Ml.f.O 

1,017.34 

976.  21 

972.91 

935.91 

936.00 

928  74 

12.00 

892. 17 

712. 75 

737.71 

627.75 

730.00  ! 

622.00 

568.75 

618.75 

602.91 

667.22 

1,248.00 

820.49 

732.18 

596.50  1 

604.  .V)  i 

523.89  1 

618.65 

628. 28 

493.34 

366.25 

357.18 

851.60 

837.70 

328.07 

317.30 

308.00 

316.93 

815.97 

•n 

n 

L. ............ ....... 

f ..» 

km 

m 

de 

I 

11 

n 

le 

Ins 

•  •m^a  m»mm      m  w*»«*««  «••« 

Names. 


Matilda  E.  Gllmore 

Martha  Ellison 

SalUeHolt 

Ella  Johnson 

Anna  E.  Caldwell... 

Sadie  Cornell 

Theresla  Immelt 

Eva  Moore 

Helena  Corlon 

Emma  L.  McEwen  . 

Lldle  Hennefer 

Annie  O'NeiU 

Lizzie  Neild 

Mary  Uuthrle 

Joseph  Q.  Streei>er . 

M.  Clearr 

James  King 

Edward  Walsh 

Q.  Wemle 

John  Shields 

John  W.  Thomas  —  . 

Lowls  V.  Willis 

John  Jesberger 

Amelia  Curry 

Mary  L.  Baker 

Mary  E.  Cleary 

Lizzie  Deck 

E.  Ellison 

Rachel  E.  Rodgers.. 
Hannah  McMonigle 

Mary  Biere 

Jesse  L.  Brass 

E.  Stackhouse 

Wm.  Smith 

Wm.  Wallace 

A.  Stegmenn .... 

*™  A.  Stegmenn 


Wm.  H.  Weiser 

Edwin  Knott , 

EUwood  Roberts... 

Owen  Sheridan 

M.  Arnold 

A.  T.  Bailey 

J.  O'Neill , 

P.  O'Brien 

Jame.s  H.  Eva 

Gabriel  Ehmann  .., 

Joseph  Bilhartz 

Alex.  Brandt 

John  O'Brien 

Patrick  Coleman... 

James  Fuller , 

Eugene  Smith , 

Giles  Craven 

F.  T.Allken 

J.  E.  Carr 

George  Luddecke.. 
Charles  J.  Phillips. 
Emma  Williamson 
Annie  W.  Heyor... 

M.  J.  Teas 

Kate  Frayner 

Annie  Sheridan 

Wa  M.  Arnold 

Lottie  Getty 

Sallle  Gosline 

John  J.  Bray 

Edward  Kale , 

M.  S.  Felleman .... 

Henry  Pat  berg 

William  Patberg  .. 
Freddie  Patberg..., 

John  Camtield 

Frank  Gilson 

Charles  Persh 

George  Earland  .... 

Ben.  Patberg 

James  Kenney 

James  Camfleld 

John  Hobson , 

Emma  C.  Pugh 


Amount 
paid. 


168.48 
814.88 
2S8.47 
804.88 
891.88 
821.60 
293.78 
288.51 
280.87 


298.16 

256.88 

876.75 

256.75 

1,014.00 

908.56 

630.60 

611.50 

617.50 

606.50 

608.00 

580.68 

183.94 

311.84 

258.65 

806.85 

880.10 

889.63 

199.00 

897.00 

288.50 

1,154.53 

997.05 

915.79 

498.75 

1.170.00 

781.81 

585.44 

912.60 

628.05 

490.87 

900.00 

780.00 

780.00 

780.00 

621.50 

646.22 

686.60 

544.25 

626.75 

460.25 

466.75 

270.60 

166.00 

860.75 

1,014.00 

968.00 

526.00 

367.34 

317.68 

318.66 

271.43 

319.09 

807.91 

250.46 

292.60 

370.68 

388  25 

886.66 

1.60 

1.60 

L60 

1.60 

1.60 

L60 

1.60 

1.05 

1.05 

.  1.05 

1.05 

297.68 


t 


30 


CIVILIAN   EMPLOYES   OF   THE    ARICT. 


CivUian  employia  and  the  amounts  paid  to  ea/6h  during  the  fiscal  year  1891  who  were 
paidjrom  appropriations  for  the  Ordnance  Department,  etc. — Ck>ntmued. 


•5 

1 


•-•I 


Names. 


I 


Katie  Weier 

Rose  Smith 

John  B.  Wilson 

Grace  Shields 

Wm.  £.  Brough 

Wm.  T.  Bums 

Albert  M.  Dates 

John  Martlndaie 

George  Hutzel 

Mary  Jane  Grant 

Arietta  Toy 

Lizzie  Bell 

Laura  Helverson 

Sarah  Kroesen 

John  Dearden 

Thomas  Corcoran 

Fleda  Crook 

Jane  E.  Laurence 

Florence  R.  Streeiwr. 

Annie  Toy 

Mary  Schahl 

Blanche  Murphlns.... 

Edward  L.  Butler 

Chas.  J.  Fox 

Jacob  Wuertz 

Wm.  H.  Eppehemer.. 

C.  B.  Sowerby 

Anna  Webster 

James  Fisher 

Ethel  Linn 

Amy  WennalB 

Bessie  Vanhom 

Anna  McAnuUa 

Mary  G.  Letterman .. 

Annie  Stanley 

Linda  M.  Davis 

Harriet  J.  Ford 

Kate  Taylor 

Frank  J.  Dougherty .. 

Wm.  R  Guthrie 

Carrie  A.  Meyer 

Mattie  W.Teas 

Llnnie  Smith 

Ida  Rich 

Sam'l  Getty 

Fanny  Snyder , 

T.  Clark  Walton 

Joeeph  Wemle 

W.J.Wright 

Charles  Strobel 

Annie  L.  Davis , 

LUlleCassidy 

Harvey  R.  Curry 

Cathrlne  W.  Schaffer 

James  H.Gill 

Alex.  Cassels 

Katie  Baker 

David  A.  Little 

Margaret  Weier 

Mary  E.  Brown 

Wm.  Wallace , 

John  Holt 

Joseph  O'Brien 

Nathan  W.  Vanhom 

Henry  Pepper 

Richard  J.  Willis.... 
Robert Baxendale  ... 

Patrick  Glancv 

Michael  Farrpll 

George  Smith 

Alexander  Ross 

Michael  Kenney 

John  Ruppert 

Thomas  Foster 

Nathan  Whitcraft... 

Alonzo  F.Taylor 

Samuel  H.  Yonker  .. 

Franklin  Evans 

Jno.  Kelly 

Samuel  B.  Bradley .. 
Id,  Richardson 


Amount 
paid. 


so 
85 
89 
10 
15 


•274.75 
289.05 
14.00 
210.16 
378.00 
338.25 
225.50 
566.75 
260. 6S 
156.50 
158.75 
51.75 
132 
131 
143 
71 
111 
125.33 
131.06 
8.65 
134.80 
135.00 
71.07 
50.12 
122.25 
218.76 
407.00 
130.06 
125.56 
124.77 
113.40 
123.96 
103.39 
116.10 
106.76 
0.46 
141.50 
143.00 
126.21 
110.28 
130.05 
131.18 
128.26 
127.35 
19.26 
144.63 
.90 
283.75 
257.28 
332.76 
93.71 
100.36 
48.40 
88.20 
73.80 
164.60 
57.60 
213.00 
1.75 
20.00 
69.50 
59.81 
4.50 
40.00 
35.00 
35.00 
34.78 
33.69 
20.75 
38.81 
24.56 
37.88 
36.56 
37.31 
18.00 
22.50 
20.25 
5.44 
6.00 
6.00 
6.00 


Names. 


T 


Joseph  Bradley 

Banfamln  Holeman ... 

William  Myers 

Francis  Mullen 

Richard  Wilton 

Edward  Shobe 

J.  J.  B.  Hatfield 

C.  W.  Schreckengost... 

O.  H.  Shover 

J.  W.  GUbert 

C.  P,  Errott 

Eastman  Schleicher... 

H.  G.  De  Haven 

Adam  Griffin 

Charles  Klnsler 

Orln  Williamson 

F.  H.  Beale 

E.  F.  Blackman 

J.  H.  Chander  

SlmonO'Hare 

Gedl  Doughty 

E.W.Llbby 

Amos  H.  Church , 

Jacob  H.  Goodrich 

Chas.  F  Fletcher 

Frank  O.  Ward 

Edward  Pratt 

Chas.  M.  Sturgls 

H.  W.Lyon 

J.  H.  Cogan 

Wm.  Walters 

Chas.  H.  Campbell 

M.  E.  P.  Worth 

CoraSmith 

Frank  D.  Riker 

JohnMllet 

Henry  J.  Trumble 

Ernest  J.  Burgund \ 

Richard  Seidel 

Martin  A.  Johnson 

Chas.  Van  Etten 

John  Ferdinand 

Frank  Kahlmeyer 

Frederick  Parker 

Henry  Mebus 

Wm.  Chant 

Wm.  J.  Crehan 

Thomas  Doyle 

Edward  A.  Go6l3m 

Julius  O.  Hicks 

Owen  McGreevy . 

Joseph  Mount 

Geo.  W.  Nivison 

Henry  A.  Olsen 

Edward  Parson 

Wm.  Thurin  

Alfred  Van  Buskirk... 

Eugene  Williams 

Frank  Rlnschler 

John  McDermott 

Joseph  McDermott.... 
Frederick  Harrison... 

John  Leonard 

James  Turner 

Patrick  Cashin 

Wm.  CuUen 

George  Foye 

Worthington  Gregory. 

John  H.  Keyser 

Wm.  Turton 

Chas.  W.  Shepard 

John  Lewis,  Jr 

Stephen  Gorey 

Thos.  F.  Black 

Willis  B.  Cross 

John  Westerberg 

Patrick  Brady 

Wm.  Bergen , 

Frank  W.  Krause 

Michael  Hennesey 

Patrick  I^ch    .     ^ 


AmouBt 
paid. 


7.13 
7.» 

7.11 

21  so 

l,20att 

l.2St» 

56.40 

&9 

20tI6 

31.» 

70l» 

56.S 

aift 

1,200.09 

199.  so 

129.(K 

91H 

53.» 

46.00 

44.07 

4LB 

35.00 

32.  IS 

25.77 

lOLtt 

14.» 

10.  OD 

4.10 

l.» 

i.ooaoo 

1,400.00 
28.00 
2i50 

i.2oaoo 

73a  75 

0oo.a 

86&7S 

SliM 

46&34 

5100 

541.11 

75.00 

7.50 

60.  SO 
60.50 
35.00 
8&00 
16S.00 
5iOO 

i«s.a 

iao.it 

si.  00 

».so 

35.00 
35.00 
10.60 
24.00 

a.  00 

3100 
3&00 
S9.9 
166.  so 
4t00 

eso 

81.00 
7.00 
1.7S 

15.00 

18. 7S 

81.00 

27.00 

S9.9 

79.00 

605.  SO 

47«.80 

»7.9 

574.00 

351.00 

607.00 
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employes  and  the  mnounts  paid  to  each  during  the  fiscal  year  1891  who  were 
dfronh  appropriations  for  we  Ordmance  Departmentf  etc, — CJontinued. 


Names. 

Amount 
paid 

Names. 

Amonnt 
paid. 

IkfpKenDft.  ................. 

125.90 
34.86 
91.19 
15.50 
m.79 
133.54 
600.00 
290.03 
800.00 
117.00 
8.44 
678.72 
84.50 
660.25 
817.40 
123.53 
13.50 
6.75 
70.70 
606.86 
33.25 
24.57 
1.00 
2.50 
730.00 
273.93 
40.16 
254.20 
160.11 
224. 46 
12.71 
1.69 
209.07 
4.22 
1,152.25 
685.69 
32.74 
36.37 
18.66 
640.70 
11.47 
755. 2:^ 
686.88 
2.02 
522.  :fi 
818.34 
778.90 
4.22 
94.50 
1,250.19 
38.14 
16.03 
164.35 
26.95 
11.62 
15.00 
10. 12 
144.11 
30.37 
12.95 
93.74 
8.10 
32.06 
203.17 
164.14 
47.45 
135.42 
5.91 
537.35 
71.96 

Wm.  H.  Bracrdon ..................... 

80B6.43 

•insf 

John  Branstrom 

Carl  Branstram  ....  .................. 

23.25 

U>0 .....^.a.... ...••.-. 

600.63 

dIo ........................ 

H.  G.  Bransen ......................... 

12.15 

hoe .......... 

D.  E.  Brenisrer. ................. ...... 

680.81 

Uker 

John  Brennan ...  .... .............. 

78.00 

Harlow .... 

James  Brennan .................... 

780.00 

H.  Anthony . 

Hiitrh  Bresnehan ................... 

23.79 

Shephera... ...... 

Cornelius  Bresnehan ............. 

46l40 

.  Stay 

John  Brittaln ............... 

417.75 

Adamfl,..    ....     .  ..i 

John  Brodle ...................... 

80.08 

>n 

C.  J.  Brown .: ..... 

1,000.00 

irs '- 

A.  M.  Brown 

825.60 

lerson ._...-— ..... 

James  Brown ..... ..... 

691.87 

jiderson 

Henry  Brown ... ..— . 

972.00 

lerson 

Charles  Brown 

68.22 

^derson 

Fred.  Brown — ,... 

10.80 

Anderson .......... 

Gust.  Bruhus ...... 

11.81 

Anderson....... ..... 

Gust.  Brusson..... .......... ... 

6.75 

Person 

Paul  Bryer i 

57.21 

Freeman  Bnel ..... 

13.16 

lerson ... . 

T.  G.  Buford - 

964.00 

William  Burke 

341.89 

iHderson 

Pierce  Burke 

192.00 

P.  F.  Burke 

878.50 

Qthony 

Oncar  Bur  kiln 

3.37 

Julius  Burmeister 

482.87 

pie 

William  Bums 

110.70 

J.  B.  Burns 

4W.27 

Lrcher 

Walter  Burgess . 

13.16 

iby 

John  Bursefl . 

15.00 

p 

Bruno  Bush .  ........._.......,. 

20.25 

Axtman,. 

Lucien  Bussere ..... .. 

18.50 

ckman 

D.  E.  Butler 

16.20 

aehuk . . . 

Ellen  Call 

80.76 

ey ....-......_.-.. 

Jacob  Canaga 

75.00 

cer  -......_.. 

Julius  Cardone -. 

8.44 

Saker....... 

Georjfe  Cardall 

204.97 

;er 

Will  Carl 

John  Carlln ._ 

10.60 

iks... ........... . 

1.85 

Patrick  Carlln 

140.10 

Sames 

C.  E.  Carlson 

22.01 

Oscar  J.  Carlln 

11.81 

nett 

Charles  Carlson 

232.97 

thel 

Oscar  Carlson _. 

319.50 

nnbach 

Fred.  Carlson 

160.96 

tmbach 

Charles  A.  Carlson 

28.69 

Banrman .«    . 

John  Carroll .. 

11.20 

Baurstleld 

T.  P.  Carroll 

343.79 

>.k 

B.  G.  Carlton 

Thomas  Carney . 

89.10 

tiart 

746.06 

ehrens 

J.H.  Chandler 

672.00 

nson . 

Georsre  Chandler  ......... ......... 

443.11 

ison 

John  Channon . . 

1,574.99 

Benson 

J.  C.  Channon 

880.68 

ison 

Albert  ChrLsten 

334.34 

Benock ... 

George  Chrlstensen . 

661.04 

arfflof 

Chrl.st.  Christensen 

739.38 

N.  H.  Christiansen 

10.50 

Bemes 

Andrew  Chrlstensen . ..... 

799.76 

selin 

Clarencft  Chrlstensen  .  .  .^^. 

104.61 

lester .— 

James  Clancy ........4..... 

461.99 

lener 

Robert  Clark 

1.092.00 

<h 

William  Clark 

115.25 

tllBS 

John  Claussen 

90.61 
•4.05 

as ...... ..... 

W.  E.  Clevestone 

W<lHaTn  Cnc.hraTl 

88.42 

Ixt 

John  Cody 

13.60 

Boffsess .... 

Michael  Coffey ..... ..... 

198.12 

ohman i... ...... ...... 

Harry  Collins ...... .. ....... 

1,055.38 

18.90 

Michael  Collins 

86.42 

Uman 

181.03 
9.28 

10.12 
464.05 
306.00 
146.44 
.67 
126.00 
614, 25 

31.72 

1   PYank  Collins 

78.98 

1  William  Collier 

32.90 

o ... 

!   Dennis  Conlev 

672.00 

Hugh  ConweU 

.      63.00 

Bottomley 

H.  J.  ConweU 

78.98 

HarrrConwell 

153.20 

towers. .>! 

1   Mart  n  Connelly 

31&03 

Char  es  Cook 

44.45 

•ady 

Julius  Cook 

17.89 

WilUam  Cooper . 

17.89 

mn 
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CIVILIAN   EMPLOYES    OF   THE    ARMY. 


Civilian  empJoyis  and  the  amounts  paid  to  each  during  Uie  fisccU  year  1S91  i  .V»  urn 
paid  front  approprialions  for  the  Ordnance  l}^artmentj  etc. — Ckmtinued. 


Names. 


t; 

'  i 


W.  E.  CJopp 

Bernard  Corfleld 

Annie  Corken 

JohnCorken 

Otto  Corken 

William  C!omellus 

James  Ck)x 

Michael  Coughlln 

William  Coughlln 

Harry  Coyne 

J.  W.  Crabtree 

Geo.  S.  Crampton 

JohnCremer 

William  Creswell 

J.  F.  Cromwell 

Philip  Cronin.....^ 

Eugene  Cross 

Kate  Culton 

J.  M.  Cummings 

Stephen  Cunxungham.. 

Michael  Daly 

Patrick  Daly 

John  Darey 

Louis  Dalnelson 

Frank  Darcy 

Edward  Dare 

Samuel  Darrow 

Rene  Data 

Harry  Daulln , 

John  Danlln. 

Ellen  Davis 

Joshua  Davis 

Charles  Davis 

John  Dede 

Jeremiah  Dee, 

George  Deesenroth 

Felix  Deloo 

Adelbert  Deraarauvllle. 

John  Depasley 

John  De  Sutler 

Peter  Deth  less 

John  Deutchover 

LeoDevell 

Martin  Devlne 

Thomas  Devlne 

Emll  Dewitt 

John  Dewolff 

JoelDewolff 

Zachariah  Dixon 

C.  P.  Dodd 

W.  H.  Dodge 

T.  H.  Dolly 

Edward  Dolly 

Michael  Doaley 

Edward  Dougherty 

Edward  Doyle 

J.  H.  Drayton 

E.J.  Drayton 

Alvln  Drayton 

Henry  Drier 

George  Duffln 

Charles  Duncan 

Geo.  D.  Dumln 

Benjamin  Eckhart 

Gust.  Edlund 

W.  W.  Eggleston 

Fred.  G.  Ehlob 

Otto  Ehlers 

Laurent  Eihl 

Robert  Ellis 

Fabian  Elmgren 

Bernard  Emeik 

Joseph  Enderle 

V.  E.  Engdale 

E.  L.  Erlck.son 

Andrew  Etzel 

James  Evans 

Evo  Even 

Olaf  Fagalln 

Louis  Fagoel 

Anton  FMimer ^ . 


Amount 
paid. 


$12.00 

28.8f> 

69.07 

259.89 

15.00 

86.65 

2.75 

30.94 

2.50 

1.75 

12.15 

31.15 

257.12 

45. 50 

610.  51 

114.92 

163.18 

71.81 

56.  (10 

111.03 

675.00 

41.17 

»S.27 

2M.8I 

37.87 

4.00 

8.10 

3.37 

91.00 

91.00 

68.81 

23.45 

1.75 

75.77 

74. 92 

2.25 

20.25 

3.54 

6.75 

106.65 

228.63 

10. 8J) 

12. 15 

2.70 

2.70 

8.10 

4.06 

4.05 

60.20 

.51 

606.80 

817.65 

94.25 

660.35 

124.78 

62.30 

1,899.00 

56.48 

2.25 

6.00 

.50 

11.31 

1,600.00 

26.65 

784.95 

490. 00 

287.23 

152.37 

194.00 

171.45 

8.10 

11.81 

236.  71> 

14.01 

125.  38 

248  75 

105.00 

82.01 

189.35 

2.02 

176.63 


Names. 


pakL 


William  FarreU 

Henry  Farley 

Henrj'Farron 

George  E.  Fay 

August  Fedder 

Peter  Fedderson 

John  Feeley 

John  Feidman 

Jas.  W.  Ferris 

W.  F.  Fldlar 

H.  D.  Fish 

F.T.Fish 

Sebastian  Fitch 

David  Fitzgerald 

Margarei  Fitzgerald 

A.  F.  Fleming 

H.  E.  Foster 

Chas.  W.  Foster 

R.  D.  Fox 

Henry  Frahm 

William  French 

William  Freese 

Henry  Frick 

F1*ank  Frlesel 

William  Freistat 

Charles  Francis 

Edward  Francis 

B.  A.  Fuller   

L.  F.  Fuller 

A.  J.  Fullerton _. 

Fred  Gall 

John  Gamble 

John  Gannon _ 

John  H.  Gardner 

Thos  R.  Gardner 

JohnGarey 

W.  F  Gamier 

J.  E.  Gaspard 

D.  J.  G.aspard 

fYank  H.  Geddls 

Honore  Gehugte j 

Fritz  Gel^er 

John  W.  Gibson i 

Zee  Gibson 

William  Glllen 

Charles  Ginnaue j 

John  T.  Glnnane ; 

JiW'obGlynn i 

H.  C.  Goettsch j 

CharU^s  Golden j 

.Simon  Goldberg \ 

W.  T.  Goodrlck i 

R.  H.Graham 

W.  F.  Grannis 

S.  P.  Grealish , 

Thomas  Green- I 

Will  Green 

George  Green 

D.  P.  Gregg j 

James  Greenwald | 

Adolph  Grcnenger 

Edward  Grimih 

G.  W.  Griffith 

W.  W.  Griffith , 

W.  Otto  'rronen \ 

H.  F.  Gronen 

Henrv  Grosbeck 

William  Grote 

Leigh  Grow 

Daniel  Guiney 

John  P.  Gulnty 

C.  A.  Gustafson ,.. 

Peter  Guttarmsen 

James  Hackelt 

Jeremiah  Hahn 

FYank  Hakey 

John  Hakey 

George  E.Hall 

.Samuel  Hallene 

William  Hammersly 

J.  P.  Hammerqulst 


tan 

S.SI 
447. « 

Si« 

MHO 

&.% 

flL5 

IS.  IB 

&« 

etc 

21. « 

4%S 

«.S1 

1.152.W 

tt.T3 
S.« 

aift 

19.  SI 

10. « 

ITT.W 

JIT.S 

7».S 

l.lOBLff 

11.47 

«.5 


m.n 

60aT5 

1&&07 

9.00 

1485 

&.n 

19M 

&0f) 

«7.16 

10.46 

gl» 

i.m 

iai2 

is&oo 

457.5 
148.83 

4».:4 

S.75 
4.00 

88i.«r 

6.80 

137 

87112 

9(H.» 

91.50 

liO 

107.46 

72.06 

34.50 

8.10 

10156 

1,586  00 

445c  50 

10.40 

463.49 

5.74 

417.03 

«.« 

488.80 

496.90 

270.67 

133.» 
«l75 
2.05 

98147 

148.84 

46.60 

506^44 
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n  eniployis  and  the  anunints  paid  to  eaxh  during  ike  fiscal  year  1891  who  were 
lid  from  appropi^iationa  for  the  Ordnance  Department  y  etc. — Continued. 


Names. 


[anil  ton 

lamllton 

anes 

» Hanley ... 

Euina 

lanser 

Hanson 

inson 

lanson 

r  Hanson 

anson 

aart 

I  Hartley 

.  Haas 

1  Hassen 

Hangh 

awley , 

Heden 

Heden 

[edlng 

eenan , 

leln 

iHelfrick 

Helll« 

endrlcks 

c  Henehan 

Henehan 

lerman 

IT  Herman 

aerman 

Herman 

Better 

Heuer 

d  Heuer 

HeuAr 

.Hlld 

till 

lyHUl 

[Ill 

Hilton 

ailton 

eHlnee 

[odges 

P.  Hodfces  .... 
W.  Hoffmann 

Hoffmann 

Hohman 

Holm 

Holonbek 

lolsapple 

s  Hoogerwarf . 

Happ 

lorrlgan 

Howard 

oa  Hubers 

9  E.Huntley.. 

lutchlngs 

Hutchlngs 

^Ingraham... 

1  Ireland 

saacson 

HT  Jacobson  ... 

:  Jager 

Jamer»on-„_. 

Jenkins 

Jensen 

•d  Jensen 

Jensen 

>hiison , 

Johnson , 

rohnson 

Johnson 

S.Johnson 

ohnson 

Johnson , 

ohnson 

J.Johnson 

!8  Johnson 

Q.Johnson 

Johnson 

ohnson 


Amount 
paid. 


$312.  oe 
8.06 
.M 
87.85 
85.77 
17.65 
544.39 
33.92 
41.24 
541.72 
19.24 
6.75 
20.93 
593.19 
7.76 
39.37 
91.00 
548.06 
23.25 
9.28 
539.  OT 
311.86 
15.19 
162.33 
21.60 
945.74 
78.19 
457.39 
700.66 
714.58 
61.25 
78.29 
450.37 
541.31 
73.50 
3.37 
1,431.55 
14.00 
21.53 
940.47 
634.45 
93.94 
765.62 
128.24 
455. 69 
86.17 
225.61 
11.47 
502.04 
354.00 
25.31 
253.31 
62.49 
244.72 
71.95 
118.46 
654.28 
127.91 
Th.m 
101.41 
326.37 
2.70 
53.90 
48.65 
6.00 
25.03 
540.31 
2.50 
833.77 
860.75 
67.81 
112.66 
78.97 
73.06 
855.31 
502.77 
25.99 
11.47 
15.19 
16.54 
96.63 


Names. 


Harry  Johnson 

C.  A.  Johnson 

C.  P.  Jones 

Emll  Jones 

W.  H.  Jordan 

John  J.  Jordan 

Nicholas  Jors 

David  Karlbloom... 

Pred.  Karsch , 

Charles.  Kar  sow 

Henry  Kasch 

John  Keefe 

Theo.  Kelly 

P.  H.  Kelly 

D.W.Kelly 

Martin  Kelly 

George  Kelly 

John  Kennedy 

William  Kennedy .. 

Louis  Kennedy 

Mary  Kent 

J.  H.Kerr 

James  Kerr 

Henry  Kerr 

H.L.Kerr 

William  Keyser 

Edgar  Kindred 

Frank  King 

Peter  King • 

Martin  King 

James  King 

J.  C.Kinney 

William  Kinney... 

Patrick  Kinney 

J.  H.  Kirsh 

C.  B.  Knox 

Frank  Knox 

Fred.  Koops 

Alfred  Koopler 

Peter  Kraft 

D.  A.  Kreps 

William  Kurth.... 

William  Laoge 

H.  W.  Lafflin 

Michael  Laflin 

W.  B.  Lancaster.. - 

L.  D.  Lancaster 

D.  M.  Landls 

Henry  Langwerth. 

Peter  Larkln 

Jos.  A.  Lasheck 

August  Larson 

Claus  Larson 

John  Larson 

Lars  Larson 

W.  J.  Lavender 

J.  'W.  Lawhead 

Edmtmd  Lawhead. 

Frank  Lawler 

Edward  Lebar  c 

D.  C.  Leonard 

F.  M.  Leslie 

Robert  Lettig 

J.  B.  Lettig 

Andrew  Lettig 

John  Lettig 

Irvin  Lettig 

E.  A.  Lewis 

J.  H.  Lewis , 

Charles  Lldstrom.. 

Charles  Lind 

Gust.  Lind 

George  Lindsay  ... 

G.  L.  Littler 

George  Loss 

Henry  Lorenz 

Sophia  Lorenzen.. 

Emlle  Lorraine 

Frank  Lucy 

John  Luders 

Nels  Lundahl , 


Amount 
paid. 


12.60 
97.60 
42.6(3 
16.20 
961.37 
210.83 
6.07 
m.27 
174.66 
89.72 
41.30 
977.00 
21.60 
730.00 
285.47 
232.  &7 
355.82 
467.24 
846.63 
11.40 
68.97 
981.49 
615.25 
7.26 
17.81 
28.35 
91.00 
91.00 
158.62 
75.00 
5.40 
051.00 
9.96 
10.46 
118.99 
666.68 
32.57 
218.63 
6.75 
32.40 
13.16 
3.97 
62.10 
81.25 
1.86 
742.22 
303.18 
1,167.68 
404.47 
79.10 
104.51 
8.10 
162.66 
11.47 
29.70 
607.60 
985.47 
124.22 
625.22 
10.80 
843.66 
66.25 
11.44 
446.88 
320.93 
68.72 
3.00 
743.94 
18.66 
188.30 
48.43 
77.46 
38.64 
672.00 
10.46 
527.63 
20.00 
355.88 
88.83 
24.1.? 
96.25 


H.  Ex.  19- 
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CIVIIilAN   EMPLOT^S   OF  THE    ASICT. 


.t*» 


Cwilian  employis  and  the  amounts  paid  to  ecuh  during  the  fiseai  jfear  1S91  nAcven 
paid/roni  appropriaiionafor  the  Ordnance  Department^  etc — Continued. 


Namas. 


C.  P.  Lyman 

William  Lynn 

Andrew  Lyon 

Marcns  W.  Lyon 

W.  R.  Mackay 

J.  F.  Mackay 

H.  R.  Biahon 

John  Mahoney 

Peter  Maleer 

Patrick  Malone 

Clarence  Mart 

John  Martens 

B.  K.  Martins 

Henry  Maskery 

Allen  Mason 

JohnMatzow 

Martin  May 

Agnes  McAuley 

Luke  McCarthy 

James  McCarthy 

James  McCauley 

Chester  McClane 

W.  C.  McClatchev 

Jas.  C.  McDonald 

Joe.  H.  McDonald 

W.  A.  McDonald 

J.  E.  McEnery 

Robeit  McFarlane 

W.  R.  McParlane 

Edward  McGann 

Hugh  McGee 

John  McGill 

John  McGimpsey 

Robert  McOimpeey 

M.  F.  McGrath 

James  McGrath 

James  McOregror 

Patrick  McGuire 

WilUam  McKinnell 

Charles  McKinstry 

JohnMcMahon 

Edward  McNam 

P.  J.  McNemey 

Patrick  McQuaid 

Michael  McWilliams  .... 

Frank  S.  Melin 

Thomas  Merryman 

Christ.  Metsch 

Henry  Meves 

Steffen  MUler 

Louis  Miller 

Gottlot  Miller 

John  Miser 

Robert  Mitchell 

Peter  Modda 

Charles  Modda 

Herbert  Modda 

J.  C.  F.  Moeller 

C.H.MoeUer 

J.  A.  Montgomery 

Andrew  E.  Montgomery. 

John  Montgomery 

A.  E.  Montgomery 

R.  J.  Montgomery 

L.  A.  Montgomery 

Charles  Morgan 

P.  F.  Morgan 

E.C.Moody 

Mathew  Moore 

J.T.Moore 

Edward  Moore 

Michael  Moore 

M.  C.  Moore 

Mat.  Moore 

Fred.  Morris 

August  Mortler 

Eiml  Mortler 

George  Mueller 

Thomas  Mulcrom 

John  Mulcrom 

H.  H.Mullen 


Amount 
paid. 


1 


.00 

19.91 

83.26 

10.50 

614.60 

441.00 

82.50 

419.84 

27.00 

287.66 

16.19 

672.00 

81.67 

638. 6t 

594.77 

46.24 

336.16 

88.96 

303.46 

71.89 

30.04 

10.80 

14.86 

634.66 

63.66 

291.18 

125.06 

,884.00 

50.27 

256.93 

806.96 

2.60 

61.10 

84.30 

672.60 

19.24 

35.43 

223.76 

68.18 

36.78 

46.25 

413.10 

787.87 

246.63 

68.05 

44.21 

672.00 

672.00 

67. 30 

188.32 

171.46 

288.74 

178.87 

119.11 

8.61 

64 

2. 36 

401.10 

711.24 

672.00 

332.00 

568.34 

730.00 

496.60 

71.03 

31.05 

266.50 

32.70 

972.00 

481.26 

179.72 

287.24 

644.44 

81.85 

73.32 

8.10 

1.86 

641.65 

iiaso 

133.14 
480.76 


Names. 


H' 


li 


John  Mulvlhlll 

D.B.Mimro «,. 

R  C.  Munson ^, 

John  Murphy 

William  Murphy 

Michael  Murpny .., 

Michael  Murphy,  Jr _ 

John  J.  Murphy 

Thomas  Murphy 

Patrick  Murphy 

A.  F.Murray 

John  Murray , 

W.W.Nagle 

Fred.  Near , 

Morten  Neilsen 

John  J.Nelson , 

Bengt.  Nelson 

Oscar  Nelson 

Eric  Nelson 

John  NeLson 

Albert  Nelson , 

Henry  Nelson 

Gust  Nelson 

Arthur  Nelson 

James  Nevens 

Geo.  W.  Newberry 

J.  A.  Newcomb 

P.  M.  Newquist 

WilUam  Nicholas 

John  Nicholas 

Thomas  Noden 

W.  E.  Nogal 

J.  E.  Nolan 

Anton  Norgan t 

Ozro  Norton 

Theo.  North 

William  Nuding 

CharlcH  Nutting 

Freeman  Nye 

Andrew  Nylen 

JohnOakes 

Charles  Oberg 

JohnOBrien 

Robert  O'Brien 

Timothy  ODea 

James  O'Hagan 

James  O'Heome 

Charles  Ohl 

George  O'Keefe 

Axel  Oleson 

Charles  Olmstedt 

N.  J.  Olson 

Edward  Olson 

Olaf  Olson 

John  A.  Olson 

John  Olson 

Nelh  Olson ..... 

C.  A.  Ol.Hon w 

Prank  Olson . . 

John  J.  Olson 

Charles  Orendorff ., 

R.  P.Osborn 

Nels  Ostergren 

Phil.  Osterling 

Martin  Oswald 

Charles  Otto 

Henry  Owen 

Ellas  ParUe 

Joseph  Parker 

David  Parker 

J.  C.  Parker 

R.  F.Parker 

Rudolph  Passache 

David  Fayne 

J.  W.  Peake 

Andrew  Pedersen 

Chris.  Pedersen 

Edward  Pedersen 

William  Pender 

George  Pemberton 

G.  D.  Pitcher 


paid. 


Ills 


• ^^^m m^m • 


fl.f 

eL§ 

Mill 

mf 

1L0» 

t% 

IRH 

%f 

919 

m.% 

Aff 

ftH 
&II 
Hit 
Ki 

i8 

%% 
IX.% 
VLH 
StiS 
fil9 
ff.S 

IISO 

las 
i.« 

19.W 
IftTS 

1».» 
ie7.tt 

IS.  IB 

ia46 

57.9 

177. » 

9164 

5».« 

385.14 

H.84 

7.» 

SIS.  a 

35&ft 

so&ft 

fl&l» 
171  «4 

179.84 
9.14 
liS 

«.» 
12X» 

91. « 
65.80 

&.» 

6.75 

17.15 

5B7.T7 

loais 

84.50 

2n.87 

b.10 

19.  W 

ia8o 
«;o.i3 

.483.34 
219.6 
1.50 
•72.00 
03ilS 


Hi 
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ploy^s  and  the  amounts  paid  to  each,  during  the  fiscal  year  1891  toho  were 
rom  appropriationefor  the  Ordnance  Department,  etc.— Gontijiued. 


Names. 

Amount 
paid. 

BT-.- ............... 

•771.22 
177.85 
113w57 
141.91 

22.95 
644.99 
471.97 
6.40 
212.85 
144.00 
126.86 

58.78 

88.55 
916.86 
557.68 
810.40 
6.76 
192.50 
161.84 

11.81 

lerson.. ....._.-.-- -- 

tt 

rson .- 

trson 

•son .-    . 

son......  .-  _  ......... 

Bon -. 

fer 

IT . -..-- 

illllppg ....-., 

t 

;t 

>y . 

e . 

endt .. 

ih 

43.71 

ee 

85.43 

24.47 

2.50 

tt 

40.27 

igh. 

672.00 

668.75 

rg .. 

152.81 

r 

789.31 

1,268.05 

834.10 

j'dson... _. 

6.41 

188.03 

71.89 

42.75 

shton 

16.87 

231.87 

878.74 

» 

1,883.75 

9 

1,356.04 

14.62 

ason 

36.96 

657.77 

ii:::::::::::::::::::::::: 

22.95 

r 

60.24 

Is 

14.01 

I 

58.45 

71.88 

62.  SO 

87.41 

447.72 

lal 

10.80 

nlst 

18.80 

olst 

265.43 

43.33 

139.04 

236.90 

1 

154.74 

658.12 

jell 

17.16 

68.72 

108.96 

116.56 

178.76 

tnckl 

369.34 

16.20 

132.63 

lerg 

7.69 

26.66 

ord. ....._.._.__... ...... 

16.20 

28.35 

17.55 

802.05 

14.51 

66.81 

t 

860.93 

918.29 

arteleck 

82.01 

tt 

11.81 

45.50 

> -.-.....-- 

120.00 

Names. 


Oust.  Schroder 

John  Schuck 

Morltz  Schweikert 

P.  H.  Sears 

P.  D.  SelberUng 

John  Seidler 

Qeorge  Shaffer 

Henry  Shall 

Ijevi  Sharp 

George  Sheldorf 

Hiram  Shunk 

Qeorge  Simpson 

John  Simpson 

R.  H.  Silz 

T.M.  Smiley 

W.  A.  Smith 

Charleb  Smith 

Pred.  Smith 

Earl  Smith 

Gnst.  Smith 

Eldred  Smith 

John  Snitzer 

John  Snitzer,  jr 

Joseph  Sohler 

Peter  Sommer 

J.  H.  Southwell 

Edward  Splendor 

E.  A.  Splendor 

James  Spennev 

Henry  Sprocklen 

Joseph  Stanfer 

J.  R.Stengle 

A.  W.  Stephenson 

Alfred  Steiphenson 

Edwin  P.  Stephenson 

Orley  Stillman 

Oeorge  Stocker 

W.G.Stocker 

Edwin  W.  Stocker 

Hiram  Stocum 

Carl  Stolz 

J.  H.  Story 

A.  B.  Stow 

WUliam  Stralendorf .. 

Henry  Struve 

I^evine  Stur band 

A.M.Sturk 

John  Smidberg 

Charles  Surr 

Swan  Swanson 

Andrew  Swanson 

Patrick  Tague 

George  Thacken 

John  Thlel 

P.  D.  Thomas 

Oscar  Thomas 

D.  C.  Thompson 

J.  R.  Thompson 

Harry  Thompson 

W.  H.  Thompson 

William  Thompson .. 
Martha  J.  Thornton .. 

Hans  Tolfson 

Clarence  ToUver 

William  ToUver  ....... 

Joseph  Tonery 

W.  A.  P.  Totten 

Christain  Totten 

Conrad  Totten 

Roy  Trego 

Andrew  Turby 

Allen  Tryen 

Ira  E.  Tulloss 

John  Tyrrell 

A.  P.  Underholt 

Henry  Utke 

Peter  Van  Enanne 

Angrust  Verde 

A.  A.  VOUmer 

George  Wahllg 

Samuel  Walker 


Amount 
paid. 


§140.78 

246.08 

9r2.00 

92.00 

608.78 

80.68 

494.14 

89.08 

11.81 

122.84 

1,428.75 

785.00 

11.81 

405.20 

079.84 

651.90 

6.41 

60.97 

44.40 

86.87 

9.25 

1,009.00 

70.87 

68.46 

65.80 

28w00 

96.71 

96.71 

70.88 

10.  IS 

85.81 

6189 

981.10 

81.74 

545.15 

45.50 

079.90 

621.60 

80.76 

282.22 

806.88 

64.71 

905.18 

80.25 

11.64 

8.44 

77.68 

66.19 

12.15 

14.85 

88.08 

28.62 

.84 

481.55 

2.58 

1&33 

1,343.24 

92.80 

100.40 

890.60 

1.60 

68.81 

114.60 

186.13 

18.56 

183.38 

1,176.87 

42.66 

2.25 

12.15 

5.06 

16.20 

233.75 

483.39 

32.12 

31.72 

157.73 

1.52 

24.13 

106.02 

laoo 
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CIVILIAN   EMPLOYES   OF   THE   ASHT. 


dviUan  employes  and  the  amounts  paid  to  eadi  during  the  fiscal  year  1891 
paid  from  appropriationa  for  the  Ordnance  D^fHirtment,  etc.— Contani 


Names. 


i 
I 

•» 


0 


i 


H.M.  Walker 

Charles  Walstrom 

Henry  WaUers 

Fred.  Walton 

Charles  A.  Washburn.. 

Jet  Weaver 

W.W.Webster 

G.H.  Welch 

John  Welch 

Michael  Welka 

J.G.Wells 

T,  U.  Wentzel' 

Russell  West 

Edward  Wood 

Louis  Westphal 

Perry  E.  Wey worth  ... 

J.  D.  Wheelan 

Charles  Wheeler 

A.J.  Whitney 

John  Whitney 

F.  W.  Wlddlngton 

Walter  Wl^glesworth. 

W.  B.  WUey 

Henry  Williams 

Daniel  WUklns 

Henry  Wilklns 

Henry  Wilson 

Robert  Wlnterbottom . 

Henry  Wish 

F.M.  Woodruff 

Jas.  W.  Wooley 

Chas.  H.  Wooley 

Humphrey  Wren 

G.  A.  wretman 

Bruce  WrlKht 

CarlWulf 

JohnWulfrum 

John  C.  Wimderlick ... 

Christian  Yapp 

F.  D.  Yeasfer 

Edward  Young 

Edward  J.  McElroy  ... 

JohnL.  MoElroy 

W.  F.  Withers 

M.  J.  KeattnK 

F.  C.  Preilrlckson 

John  Her  berkh 

BenFassnidge 

S.  Seffell 

J.  Baetz 

H.  B.Sulliway 

E.  H.  Bacon 

Joachim  Blesi 

J.  H.  Holmgreen 

Frank  Telcn 

Ed.  Braden,  Jr 

H.  F.Vodrle 

L..  Allen 

Jess.  M.  Bell 

Emil  Ripps 

A.  Pelleton 

J.  Ruppersberg 

Carl  Kletel 

G.  F.  Scharfenberg 

A.  Mathews 

Ed.  Wood 

Gabriel  Gray 

Thomas  Lally 

Oscar  Fredr  ickson 

C.H.  Mueller 

William  Schuck 

F.  W.  Helsslg 

Voluntine  Wilhelm.... 

John  Rauber 

Geo.  Kaufman 

John  Duffy 

Michael  ORourke 

Fred.  Kimmi 

Bernard  Schuette 

Wm.  J.  McCormack  ... 
P,J.  Bleilz 


Amount 
paid. 


1, 


1, 
1, 


1.14 

.84 

68.10 

9.4N) 

172.30 

12.15 

782.50 

613.74 

148.17 

24.46 

666.52 

206.40 

600.00 

12.09 

835.03 

15.19 

803.18 

45.50 

208.00 

45.50 

653.06 

40.16 

98.22 

3.37 

436.00 

13.13 

8.44 

817.78 

3.21 

178.44 

5.57 

260.30 

60.60 

8.10 

3.00 

4.72 

268.87 

4.39 

07.66 

41.35 

633.73 

400.00 

000.00 

800.00 

918.00 

939.00 

780.00 

418.44 

7.50 

68.12 

5. 50 

14.00 

5.00 

28.50 

15.75 

1.75 

6.00 

6.90 

24. 5e 

030.00 

647  75 

730.00 

726.  no 

730.00 

684.34 

248. 25 

510.  74 

291.75 

419. 8H 

2.00 

30.00 

30.00 

30.00 

17.25 

800.00 

753.00 

621.  nO 

11.00 

181.25 

14.00 

ai.fio 


Names. 


Peter  Goeddel 

A-  Baldwin 

Louis  P.  Robert 

Terence  McLaughlin . 

Alfred  Mercer .., 

Henry  Maker 

M.  J.  I^ee.... .... ...... 

Jos.  N.  Kilpatrlck.... 

L«wl8  W.  Bryant 

Jos.  Palmier , 

J.  M.  B&iles.... ...__... 

William  PUIS 

P.  J.  Crosby 

M.  Frederick 

John  Lapoint 

Geo.  A.  Chouquette  .. 

Charles  Kendall 

Richard  Showock 

A.  G.  Sinclair , 

WilUam  Clifford 

F.J.  Quinn 

Louis  Luersaen 

Frank  Kahlemeyer . . . 

William  Thorn 

John  Glass 

Matthew  Farrell 

Michael  Dowd 

William  Bergen , 

Thomas  Bieme 

Patrick  Cody 

Patrick  Coughlln 

Andrew  Creighton 

John  Erekson 

John  Hart 

Michael  Hennesey 

John  Sullivan 

Philip  Wesel 

Frederick  WUson 

Henry  V.  Murphy 

Thomas  McManus 

Peter  McTague 

Louis  Schereigir 

William  Mebus 

Reuben  H.  Worth 

John  Egan 

James  McCoy 

Richard  Riley. j 

Edward  Bannon 

Erick  Hennings 

George  Layman 

James  Somers 

Daniel  McCann 

L.  T.  Fams worth 

Joseph  Curtis 

Charles  McDonald 

John  Ingling 

James  McGinness 

Louis  Ettinger 

Wm.  G.  Lormg 

James  Spiers 

Edwin  S.  Patterson.. 

Henry  Mebus 

l-^auris  McKenna 

John  Thomx>son 

Charles  Kolarik 

August  Nolstrom 

Geora:e  Kastner 

Roliert  Smith 

George  S.  Lappens... 

Peter  Dunn 

James  Mace , 

John  Ericsson 

John  Dowd 

John  Abbott 

Julius  O.  Hicks 

Joseph  Mount 

Joseph  H.  I>ennis 

Charles  H.  Franklin.. 

Henry  Commes 

J.  J.  Alward 

Barney  Creighton 


I) 


1 1 1 

i: 
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nploy^  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  who  were 
from  appropriationa  for  the  Ordnance  DepartmevU,  etc, — Continued. 


Names. 


dna  .. 
rkins. 
Ine.., 

»r 

wing. 


ord  ... 
npson 
.1156  ... 
I 


Somers. 

PP 

use 

e 


Laughlln. 

jlflli 

»ilon. 

^Tin 

>lly 

kzer , 

9r 


xhea 

Jewell 

Warwick. 

vr 

hester 

»U 


fn. 
m. 
J.. 


r... 
rt.. 
tks. 


1. 


>n.. 
ton. 


hermerhom. 


ad. 


18. 

er 
jr. 

y. 


)r 

enbach 

ay 

J 


Amount 
paid. 


>ck 


960. 96 
28.70 

21.  eo 

200.88 
280.76 
144.00 
100.  a5 
168.87 
28.10 
28.23 
25.38 
143.06 
48.65 
43.07 
44.19 
43.97 
43.07 
43.09 
42.00 
18.60 
44.19 
44.62 
44.10 
29.75 
28.00 
10.  a"! 
2,500.00 
1,660.00 
1,660.00 
1,660.00 
1,660.00 
l,6.i0.00 
1,200.00 
1,000.00 
122.09 
541.00 
506.00 
718. 03 
617.34 
585.20 
679.20 
579.80 
578.40 
586.80 
624.00 
498. 20 
542.28 
564.09 
566.95 
569.54 
551.24 
631.25 
497.60 
606.20 
445.60 
534.  a5 
861.00 
484.60 
492.40 
498.00 
104.00 
499.60 
414.40 
1,092.60 
477.00 
691.71 
679.93 
438.00 
1,383.75 
819. 18 
7r3.50 
822. 31 
530.84 
821.23 
84a  38 
635.63 
911.28 
756.57 
827. 76 
579. 51 
708.  (57 


Names. 


M.  Donagne 

J.  W.  Ck^nley 

T.  Malone 

J.  Owens 

T.  Maloney 

J.Wallace 

E.  Vaughen 

T.  Rooney 

W.  Ellis 

T.  F.  Sullivan 

E.  McCormlck 

J.  F.  McCormlck.. - 

J.  H.  Hastings 

S.  C.  Bumham 

C.  A.  Emery 

J.  S.  Adams 

D.  E.  Bragdon 

F.  R.  Bull 

Lt.  F.  Bruce 

C.  Brlggs 

S.  Bruce 

W.  H.  Berry 

S.  Bowers 

A  Bourassa  .... 

C.  R,  Bunker 

J.  F.  Cranston 

P.  Connor 

J.  Casey 

V.Curtis 

C.  Candrlan 

F.  Daggett 

J.  Dolan 

H.  Denney 

Darcy 

M.  Emmons 

L.  Foss 

T.  Famsworth.. 

Greenwood 

H.Hunt 

T.  Hare 

Hehir 

J.  Harrington... 

E.  Hirst 

G.  Kemater 

J.  Keegan 

A.  Llttlefleld.-.. 

S.  Melvln 

G.  Marcy 

L.  Murphy 

McCormlck 

J.  Manning 

1  A.  W.  Mackey 

C.  Newcomb 

O.  Connell 

G.  Perkins 

H.  Perkins 

H.D.  Pease 

E.  Pollard 

D.  Quirk 

C.  S.  Rogers 

E.  D.  Stock , 

G.  A.  Spooner 

J.  A.  Sterling 

W.  M.  Watts 

T.  B.  Wilson 

J.  H.  Warner 

G.H.Wells , 

A.  Wicks 

M.  G.  Watrous 

H.  Williams 

O.  Knab 

G.  F.  Amldon 

E.  Brennan 

N.  E.  Brennan 

D.  J.  Quirk 

W.  H.  Hennessey.. 
W.  A.  Hennessey... 

N,  P.Julian 

H.  P  Denver 

R.  E.  Matthewson. 
M.  Sculhme 


H. 

J. 

C. 

E. 

L. 

A. 

C. 

R. 

M. 

C. 


E. 

G. 

C. 

J. 

C. 

D. 

A. 

A. 

M. 

A. 

T. 


Amount 
paid. 


951.00 

10.40 

51.00 

49.40 

22.20 

51,20 

52.00 

28.00 

25.60 

27.00 

96.25 

85.44 

1,345.52 

868.52 

099.24 

988.95 

888.03 

1,000.12 

1,033.83 

989.21 

883.50 

749.77 

640.48 

745.51 

786.51 

853.90 

810.74 

530.  OS 

888.00 

965.25 

798.53 

596.85 

745.33 

281.25 

840.78 

81^46 

236.84 

824.66 

892.52 

1,025.40 

632.25 

559.86 

003.00 

889.13 

682.04 

822.95 

668.00 

9ri.»7 

786.61 

730.00 

809.27 

721.75 

932.73 

258.20 

890.85 

906.00 

820.20 

675.40 

987.40 

890.63 

960.63 

866.29 

743. 22 

832.90 

033.16 

864.88 

810.58 

847.90 

866.65 

1,062.75 

455.88 

347.60 

1.76 

8.00 

32.40 

8.00 

13.20 

133.88 

10.63 

7.00 

123.38 
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I 


OiviUan  enrnla^  (md  the  amounil^  paid  to  each  during  the  fiscal  year  1S91  % 
paid  fiom  appropriatums  for  the  Ordnance  Departmeml^  etc—Ocmtmiu 


i 


Names. 


O.  MorriU 

J.  Sayers , 

M.  O'Brien 

D.  Malone 

G.  E.  Smith 

J.  StUlman 

D.  W.  Smith 

A.  P.  Adams 

Q.  Ashley 

A-  Bartlett 

M.  P.  Benjamin 

J.  S.  Brown 

J.Carllle 

S.  W.  Chapln 

Q.  M.  Coats 

R.  M.  Cooley 

R.  Danks 

J.  Dike 

A.  H.  Dodge 

M.O.Flsk 

E.  B.  Foster 

D.  Gray 

W.  Hamilton 

J.  N.  Hemenway 

W.  W.  Hemenway 

A.  E.  Jackson 

O.  Kendall 

W.P.King 

A.  Lavlqne 

J.  W.  Pease 

J.  J.  Rockwell 

R.  D.  Roper 

li.  Sanderson 

B.  L.  Slocnm 

A-  Welwr — 

E.  O.  Wheeler 

J.  P.  O'NeU 

J.  Alden 

J.  W.  Anderson 

W.  H.  Daffgett 

J.  H.  Doyle 

E.  Farrar 

G.  Hosmer 

J.  A.  Tumbull 

G.  H.  Adams 

C.  H.  Allison 

J.  W.  Arwln 

F.  Aschenbach 

W.  T.  Baldwin 

O.B.  Bannon 

D.  F.  Bardwell 

E.  li.  Barthelmes 

W.W.  BarUett 

B.  Beber 

T.  B.  Begley 

N.  L.Benolt 

P.  Benolt 

L.  D.  Boylngton 

S.  H.  BroTighton 

G.  C  Btoym. 

W.  B.  Burnett 

C.  F.  Carroll ....: 

O.  Chapln 

J.  F.  E.  Chamberlain. 

Ii.  M.  Charter 

W.  J,  Clark 

J.  H.  Clayton 

A.Cllne 

J.  W.  Collins 

J.  Conroy 

J.  M.  Crlghton 

W.  Crlghton 

W.  H.  Crosby 

B.  Crowl 

P.  Cuff 

T.  Donoran 

C  Drommer 

J.  H.  Dnnbar 

H.  Eldrldge 

J.  Farrell 

W.L..  Fltts 


Amonnt 
paid. 


9128.38 
83.13 
88.13 
87.50 
.00 
1,830.60 
904.50 
820.83 
821.68 
829.00 
897.88 
831.51 
792.30 
549.40 
833.46 
570.80 
801.85 
830.97 
350.40 
542.40 
822.01 
00.45 
825.45 
835.04 
802.55 
830.15 
780.63 
819.63 
840.42 
841.04 
819.86 
807.43 
758. 11 
819. 32 
784.63 
1.366.32 
1,015.22 
899.25 
848.63 
846.02 
897.  ai 
903.39 
905.26 
870.76 
809.25 
810.97 
840.48 
744.16 
822.09 
767.15 
829.23 
826.49 
818.58 
795.79 
842.59 
823.76 
832.11 
826.78 
811.26 
706.22 
803.70 
823.80 
783.81 
817.84 
681.58 
826.74 
822.50 
620.24 
386.43 
508.00 
813.47 
219.11 
819.54 
844.72 
706.58 
831.35 
802.31 
753.71 
745.45 
477.25 
814.40 


T.  Forhan 

M.  A.  B'uUer... 
W.  Glatthaar . 
O.  W.  Harper . 

J.  Hart 

S.  HUdreth.... 
B.  P.  Hobbs... 
J.  Hodgklns... 
F.  L.  Mosmer  . 
W.  E.  Hosmer. 

F.  L.  Howard  . 

A.  Hoyle 

B.Jung 

G.  J.  Jones 

P.Keller 

J.  Klrby 

M.  G  Klrby ... 


W.  C.  Klrby 

S.  Lampson 

J.  A.  La.shom 

J.  H.  Lombra 

W.  Madden 

A.  D.  Massey 

J.  McCowley 

J.  McKeUlgt 

L.  Menz 

G.A.  MlUer 

J.  N.  Moore 

F.  A.  Morgan 

T.  Murray 

C.  Nicholson 

E.  T.  Parsons 

F.  E.  Parsons 

O.N.Perkins 

D.Power 

F.A.Qulnby 

J.  P.  Quirk 

G.  W.Rlce 

J.  Richards 

J.B.Roberts 

H.O.  Rockwell ... 

P.  Schafler 

E.  Schneelock 

W.R. Shipley  .... 

C:  L.Simons 

E.V.Sloan 

C.V.B.  Smart..-. 

W.  Tegethofl 

J.P.Thayer 

W.  Thompson 

C.  Valentine 

A.  P.  Wade 

J.  M.  Weymouth, 

W.C.White 

J.A.Willey 

J.C.Wood 

W.S.Wood 

W.M.  Cooley 

W.  A.  Puller 

P.  H.  M.  Brooks  . . 

G.B.  Allen 

S.T.Bugbee 

RA.Carr. 

IfcP  Dustin 

F.H.Elwell 

J.O.Flagg 

A.  A  Howard 

S.L.TutUe 

G.  I.  Weaver 

J.  G.  Abler 

M.  A.  Aiken 

H.  Alexander 

P.B.Alexander.. 
W.C.Amldon.-.. 

E.Barth 

N.J.Benjamin... 
W.E.  Benjamin.. 
W.  H.  Benton  ... 
M.  H.  Bojmton... 
W.F.Bradbury.. 
H.M.Brooks 


civiLiiLN  employ:^  of  the  abmy. 
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wloyis  Ofnd  the  amounts  paid  to  ea4ih  during  the  fiscai  year  1891  uho  toere 
from  Qppropriations  for  the  Ordnance  Depai-tmenty  etc, — Ck)ntinued.. 


Mlunes. 

Amount 
paid. 

Names. 

Amount 
paid. 

1    ........................ 

$488.00 
967.  »7 
803.66 
818.  i« 
724.52 
827.27 
549.40 
666.23 
815.30 
824.28 
821.76 
785.68 
712,67 
791.23 
827.15 
841.43 
734.92 
682.82 
683.48 
788.77 
794.36 
747.09 
741.04 
813.67 
751.32 
806.40 
833.50 
824.88 
716.73 
815.36 
810.98 
800.88 
775.66 
840.19 
804.97 
780.73 
823.42 
803.22 
808.10 
795.81 
8SJI).68 
840.26 
821.04 
773.25 
787.73 
797.31 
800.65 
715. 19 
792.07 
734.97 
701.54 
803.12 
731.56 
497.48 
832.46 
e03. 25 
583.20 
800.42 
761.03 
817. 52 
814.69 
657.79 
819.94 
802. 95 
817. 91 
2.76 
417.60 
813.02 
561.85 
839.02 
818.63 
838.94 
K14.27 
765.68 
845.32 
528.20 
816.06 
&t3. 63 
797.48 
803.30 
743.50 

L.  Streeter ... 

9786.77 

.T- T^.  Strong    ...r., ^--■--    ^    -., 

789.94 

K    M.  TlnJirhatn           ..    ,    .    

784.40 

> ........................... 

J.  Tobln 

578.80 

C.  H.  Tracy 

206.82 

and    ..................... 

C.  W.  TUTK 

884.68 

M.  Tuttle 

816.75 

s.  v^n  Hnm  ,      ..,.,.  ... 

808.99 

r 

R.  B.  Wakefield 

430.45 

H.  L».  Wansor 

8.38 

J.  Wheeler . 

802.15 

C.  A.  White 

762.11 

lan , 

D.  G.  White 

780.18 

E.  P.  White 

832.36 

G.  A.  White 

776.44 

»n  -       ..................... 

A.  Whitney 

826.39 

A.  J.  Wilder 

819.82 

'ham 

S.  Q.  WIlllamH 

832.06 

A.  Witt 

792.96 

Id 

C.  O.  Wood 

626.06 

mr , 

E.  N.  Wood 

826.26 

I 

C.  E.Bailey 

1,848.00 

W.  P.  Pulcifer 

1,014.00 

3r .... 

Li.  Newell 

965.26 

R.  H.  Bailey 

904.60 

M.  H.  Brown 

868.18 

J.  R.  Dearborn 

002.68 

It.  G.  Gilmore 

897.75 

A.  Alden 

436.00 

S.  Allen 

28.88 

s ..... ...... 

H.  An«rhiilt7 

781.17 

C.  B.  Arsino 

23.76 

lOd - .___..-_.... 

J.  Al.iiTiflr_-_  .__  _       .     _   . 

817.73 

ick 

A.  R.  Austin 

499.20 

cock................ ... 

E.  P.  Avery 

123.75 

E.  S.  Avery 

825.70 

lam  ,   ,,.,,,.,^,,-. 

T.  B.  Bailey 

771.06 

F.  N.  Bassett 

59.60 

son . 

N.  P.  Bates i.. 

156.64 

W.  Bates 

485.32 

r. .-..--.-.- ..... 

W.  L.  Bates 

727.06 

&::::::::::::::::::::::::.. 

G.H.  Batty 

715.86 

n ...... — . 

P.  A.  Billines 

536.34 

L.  H.  Blanden 

061.50 

t 

E.  H.  Bly 

499.20 

C.  A.  Booth .— .. 

699.60 

don 

H.  N.  Boyden 

912.88 

C.  M.  Boyinfrton 

817.46 

ence .. 

G  P.  Bowen ..-. 

979.88 

ire 

C.  W.  Bradbury 

760.96 

Ire 

S.  E.  Buarbee ... 

715.60 

a . 

J  K.  Biirbftik 

824.72 

P  W.  Cady 

818.18 

P.  Carroll -— .. ......... 

676.42 

P.  Cerrlgfg ... 

506.00 

5\r 

H  M.  rhamberiin 

764.40 

D  M.  Chapman, 

546.21 

P  B  Chapman     .,, 

870.94 

krd 

Z  R  ChRpman...,..r.,r. ......... 

841.87 

E.  W.  Clark 

291.66 

Q.  P.  Clemonw „. 

960.97 

A.  P.  Cobb 

717.01 

18 

J.  Colton .— ................. 

530.48 

C.  D.  Cook . ........ 

209.00 

A.  M.  Cooley _... 

830.88 

H.  B.  Cooley .. ........ 

802.98 

11 

P.  Cullen ....................... 

441.40 

rds ...-.-._ 

G.  V.  Curtis 

499.75 

W.  H.  Damiels — — . 

847.86 

R.  Darling  ... . ................ 

911.25 

1 -..—...-.-..... 

G.  Davis ........... 

787.54 

1 

W.  H.  Davis ....... 

722.00 

»m ...................... 

C  A.  Dickinson 

784.61 

ton . ....... 

H.  Doland . ............. 

817.84 

W.  H.  Doty ................... 

028.63 

M.  J.  DriscoU 

134.50 

E.  S.  Dudley 

672.06 

G.  During 

700.90 

8 

E.  A.  Ellfott 

819.77 

es .... 

C.  H.  Passaur 

842.96 

18 

W.  P.  Pennyery 

102.49 

n 
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Civilian  employis  and  Ihe  amounts  paid  to  eadi  during  the  fiscal  year  1891  vko  wm 
paid  from  appropriations  for  the  Ordnance  Department,  etc, — Continued. 


(ii 


^ 


Names. 


I 


I. 


IV 


i. 


t,i 


P 

c 

A 


J. 
C. 
P. 
J. 


F.  H.  Fowler 

S.  W.  Ollmifii 

J.  Gilmartln... 

Hagiflns 

J.Hall 

G.B.Hall 

G.F.Hall 

L.  Harvey 

F.  T.  Harwood 

C.B.  Hatch 

W.  E.  Hayden 

W.  H.  Hayden 

J.  E.  HaynoB 

C.  L.  HiKgins 

D.  Hitchcock 

F.  R.  Hodge 

C.  H.  Hubbard  .... 

F.  N.Hunt 

T.  Hutchinson 

A.  H.  Johnson 

A.  S.Johnson 

Q.  W.  Kahlhoefer. 

A.  Kerrick 

J.  Kervlck 

S.  Kervlck 

C.T.  Kimball 

O.  T.  KimbaU 

M.King 

W.  A.  King 

E.  Lachance 

A.  M.  Lander 

M.W.  Lenders — 

A.  Lawrence 

£.  R«  X^ee. ........ • 

F.  Ix>mbard 

F.  Lovejoy 

Mack 

Madden 

P.  Malley 

J.  Maher 

P.  McDonnell 

J.  McKechnlr 

P.  McKoe 

P.  Meere 

J.  T.  Meeette 

E.  Mercler 

C.H.Miller 

F.  B.  Miller 

F.H.  Miller 

J.  Miller 

A.  J.  Moulton 

G.  B.  Newell 

W.  Llnnehan 

C.  O'Brien 

J.  B.  O'Brien 

C.  O'Connell 

J.J.  O'Hare 

F.  Owens 

T.  D.  Paige 

W.  H.  Palgo 

A.  L.  Parker 

T.  H.  Parker 

W.  J.  Parker 

W.  L.  Parkhurst . 
W.  G.  Patience  ... 
A  H.  Patterson.. 

G.  R.  Pease 

D.  T.  Perkins 

R.  S.  Perry 

G.  E.  Phelps 

A.  H.  Pldge 

A.  Pratt 

J.  A.  Reece 

P.Reynolds 

J.  M.  Roberts 

T.  H.  Rodgers 

E.W.  Rollins 

T.  Roonay 

E.  E.  Russell 

J.  H.  Savage , 

T.W.Shaw 


Amount 
paid. 


1429. 8S 
82S.73 
821.03 
404.40 
8*:?7.22 
804.50 
029.45 
361.40 
192.  M 
831. 52 
821.03 
793.88 
184.06 
829.83 
751.54 
810.94 

70.13 

82.80 
319.60 
742.45 
173.78 
177.19 
141.60 
595.40 

77.24 
894.69 
116.40 
618.78 
844.98 
287.38 
829.15 
342.50 
814.93 
815. 41 
833.60 
828.10 
.562.49 
487.20 
.'169.40 
592.00 

38.00 

1,081.07 

495.22 

610.89 

rr2.32 

847. 5S 

68.5.46 
8.'».76 
707. 15 
648.75 
924. 75 
329.33 

27. 75 
382.40 

27.75 
802.  IV9 
467.60 
689.60 
783.71 
813.56 
831.86 

6K.21) 
772.51 
22.5.70 
.579.11 
813.63 
.504.49 
834.92 
247. 50 
772.48 
823.93 
264.27 
811.60 

590.80 
768.06 
812.61 
566.87 
650.44 
606.34 
840.96 


J.  E.  Shores 

J.  Slattry 

E.  E.  Smith 

W.  A  Smith 

G.  S.  Snow 

G.  H.  Sollace 

R,  E.  Sollace 

D.  P.  Spencer 

C.  R.  Stadden 

S.  A.  Stephens 

C.  H.  Tibbetls 

M.  A.  Tinker 

B.  F.  Tucker 

W.  P.  Tucker 

J.  Wallace 

E.  Wash 

R.  J.  Webster 

A  A.  Whltcomb 

G.  F.  Willlston 

J.  T.  WUliston 

A  B,  Wood 

T.  Wyn*'as 

G.  G.  Young. 

Robert  W.  Hughes 

Myron  H.  Cook 

Andrew  Boderer,  jr 

Albert  Danielson 

Elia.s  Struble 

Charles  l«mda 

John  W.  Hulbert 

Jacob  Van  Blarcum 

Benjamin  P.  Stickle 

William  H.  Cooper 

S.  P.  Stlies 

John  Bukey 

John  Roderer 

Philip  Blundell,  jr 

Harry  A.  Carpenter 

Augiist  Danielson 

Philip  Blundell 

Thomas  Robinson 

Benjamin  F.  Stickle,  jr. 

John  Scales 

Frank  W.  McNeal 

William  J.  Looney , 

Daniel  W.  Mathews 

Herman  Danielson 

J.  J.  Vruland 

William  Spiser 

Charles  Llsk 

P.  J.  Corcoran 

Edward  A.  Taylor 

George  McCracken 

Lewis  Pierson 

Andrew  R.  Jennings 

Moses  Fichter 

David  A.  Masi 

Andrew  Danielson 

Robert  Whit  hem 

Julius  Danielson 

Charles  Danielson 

Philip  Andrew 

Abrain  Sickles 

Victor  Danielson 

Julius  J.  Danielson 

Charles  V.  Danielson... 

William  Whithem 

JohnCarlsen 

Henry  Danielson 

Patrick  Cant  well 

Richard  Hill 

Atipnist  Danielson 

John  Morrison 

Edward  Dickerson 

Richard  ^lilthem 

Philip  Blondell 

A.  W.  Chamberlain 

William  MK'ormick.... 

H.  A.  Carpenter 

Patrick  Canlleld 

Albert  Danielson 


mis 

7»LS 

mft 

TliS 

n&6 
9E^:i 
ttff 
«fc« 

Bta: 

!:.5 
so.* 

81i» 
17.  H 

M.5 
m':6 

6K.^ 

i.eooLin 

lff.C 

«.« 
i&n 

45^0 

an 

4iS 

4i3 

100 
63LS 
33.00 

liOO 
15l» 
30.00 
10a.  T5 
34.31 
17.  g8 
15.60 

l.ft 
51.50 

5.S 
11.56 

ITS 
ASO 

7.n 
i&oo 

41.  M 
140 
141.75 
IflOLtt 
SHOO 
SIS! 
{TiSO 

isa«4 

A5« 

i&n 
;ii40 

30L15 

lis 

T.<7 
190 

s.« 

10.50 

07.  S 

itsr 
ia» 

137 

7.50 

ia40 

100 
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miployis  and  the  ammuvts  paid  to  each  during  the  fiscal  year  1891  who  were 
ijrom  appropriations  for  me  Ordnance  Department,  etc. — Continued. 


Names. 


inson 

enport 

lerson 

Rowley 

Hennell 

GreKg 

Smith 

olt 

ioward 

Johnson 

'.  Brewer 

ler 

McNuU 

[.  Cory 

[.  Burke 

7.  Bowen 

.  Burke 

L  Burke,  jr 

re  M.  Chatpman 

aty 

;ummings 

W.  Dadmun 

Drake 1 

Elklns 

Ilfolk 

F.  Haley 

kley 

Qson 

Johnson 

Insnian 

tchfleld 

Neal 

'owell 

S.  Rus.sell /.... 

.  Ryan 

>haw 

er  F.  St.  George 

*.  Steward 

nson 

uv'euson 

ens<m 

.  Tarbox 

nor 

alsh 

Vent  worth 

;an 

I.  C<i8iello 

Bsselgreu 

r 

rir« 

laffilell 

. Johnson 

.  Oberg 

iitafssdn 

oherty 

arroll 

nnors 

Craig 

.  Haviland 

ipelhman 

IcNoah 

M(xjre 

lUh 

'..  Burns 

junelly 

onnelly 

.  Fraser 

y 

.  Leonard 

yonM 

.gulre 

son 

.Sharkey 

.uer 

.  Costello 

aser 

Hill « 

.  McGrath 

Kenna 

cLaughlin 

:e 

I.  Ex.  99 89 


Amount 
paid. 


1157.95 

10.73 

4«.S1 

401.10 

476.63 

1,334.80 

1,400.00 

806.70 

2,000.00 

1,164.00 

1,565.00 

1,285.90 

840.00 

1,005.00 

1,156.00 

686.40 

846.36 

771.12 

514.44 

747.32 

703.68 

902.88 

72.08 

992.04 

726.08 

671.84 

755.82 

769.42 

1,198.50 

710.  ri 

1,101.92 

738.82 

752. 08 

762.96 

48.62 

978.12 

8a3. 16 

579.02 

762.96 

777.58 

720.96 

830.80 

626.28 

807.48 

496.74 

645. 12 

490.56 

580.04 

560.32 

603.36 

473.28 

469 

124 

353.60 

43.86 

29.58 

29.58 

157.44 

181.76 

186.88 

103.02 

4.08 

15.00 

469.92 

506.88 

520.30 

.'i27. 78 

536. 03 

506.44 

579.25 

489.50 

498.06 

h:u.  82 

41.5. 75 
448.  (X) 
3'^.  .16 
26;i78 
452. 75 
102.  74 
455.00 
888.75 


,12 
.20 


Names. 


John  W.  S.  Grossman  ... 

Thomas  L.  Magulre 

Edward  A.  Lawn 

Qeorge  F.  Bumpus 

Wmiam  W.Ward 

Albert  E.  Nickerson 

WllUam  C.  Manlon 

Charles  Sanborn 

Charles  Ball 

OrinF.  Martyn 

Andrew  Pratt 

James  W.  Winch 

James  J.  Liddell 

Edward  McGlnty 

Daniel  McNealey 

James  F.  Nolan 

Henry  Mitchell 

Craven  Riley 

Benjamin  B.  Fen  ton 

Thomas  D.  Reardon 

Stephen  Bums 

James  F.  Cooney 

Michael  P.  Conly 

Carroll  D.  Dlmick 

Lawrence  Oaston 

Patrick  Mullen 

John  Powers 

Daniel  E.  Brogle 

Peter  A,  Christiansen ... 

John  Cunningham 

James  Kendall 

John  G.  Misener 

Thomas  Newman 

William  O'Connor 

JohnReilly 

James  Slane 

Clarence  Burkick 

Michael  Francis 

Angus  B.  Mclsaac 

Peter  Ploger 

Patrick  Quinlan 

Patrick  Ryan 

Daniel  Shea 

Michael  Cashman , 

John  Garvey 

Michael  Gerrlty 

John  Marks 

Cornelius  McCarthy 

Jo.seph  McCormick 

Michael  O'Connor 

Thomas  P.  Parks 

Thomas  RehiU 

John  Condon 

Cornelius  Duggan 

Thomas  Greghen 

John  Hart 

Alexander  D.  McPherson 

Jeremiah  Murphy 

Morris  S.  Murphy 

William  F.Rodd 

Gordon  E.  Staynor 

Holmes*Van  Buskirk 

Robert  Carmichael 

Theodore  Mann 

Edward  A.  McDonough  . 

John  Wilson 

George  K.  Sawyer 

John  F.  McCormick 

Thomas  A.Coffee 

Hugh  Sample 

Patrick  J.  Flannery 

William  Humphreys 

Andrew  Grealey 

James  Lyons 

William  Murray 

Karl  Fletcher 

Benjamin  A.  Blandin 

Charles  S.  Worth 

James  Connelly 

Isaacs  B.  Shute 

Arthur  W.  Newcomb 


Amount 
paid. 


1 


1 


8852.22 

112.42 

55.88 

896.10 

577.40 

48.60 

686.42 

706.60 

,152.00 

756.40 

826.56 

896.00 

878.77 

654.16 

282.88 

100.70 

556.80 

470.64 

192.00 

188.48 

156.40 

41.44 

42.92 

64a  00 

417.78 

500.96 

156.75 

400.66 

166.08 

298.75 

406.00 

200.02 

190.80 

461.00 

387.42 

269.75 

362.12 

845.75 

234.75 

338.00 

38.72 

52.80 

283.36 

101.25 

116.00 

132.00 

124.00 

6.00 

151.20 

123.75 

71.25 

106.00 

5.7b 

58.00 

78.00 

66.00 

77.00 

28.00 

66.00 

81.75 

92.00 

40.00 

,148.00 

759.90 

977.68 

912.00 

558.96 

738.48 

507.62 

711.76 

672.00 

453.60 

455.49 

480.48 

425.04 

968.40 

62.40 

903.34 

819.06 

748.48 

296.00 
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Civilian  employis  and  the  amounts  paid  to  each  diuring  the  fiscal  year  ISStttihiivm 
paidjrom  appropriations  for  the  Ordnance  Department^  etc, — Continued. 


William  P.  Murphy ... 

Clark  Smith.  Jr 

John  W.  Newcomb 

Neil  Dougherty 

Alonso  K.  Worth 

Edward  C.  Brown 

JohnF.  Canty 

James  T.  BlaisdeU 

John  Madden 

William  G.  Morgan  ... 

Ednell  P.  Pratt 

PhiUip  Raich 

Clark  Smith.  2d 

Henry  A.  Gildersleeve 

Timothy  Murphy 

Gerald  Shaw 

Hadley  G.  Fuller 

Patrick  Kelleher 

Lawrence  Maheam . .". . 

Patrick  Nally 

Frank  Stanley 

William  A.  Carroll .... 

Frank  U.  Wltmore 

John  B.  Mack 

Levi  Brundage 

Patrick  Gallagher 

Daniel  J.  Kelly 

John  O'Brien 

Anthony  Connally 

Catherine  Forrest 

Jane  Hauck 

Thomas  Ford 

Michael  McDonajsfh — 

Amos  W.  Merserve 

William  Mongan :. 

Keiran  Murphy 

Patrick  Seal ly 

James  Gallagher 

William  O'Heam 

May  J.  Forrest 

Emma  Mack 

John  Gill 

Caleb  Wheaton 

Dennis  Colahan 

James  H.  Cobum 

John  Condon 

Robert  Connor 

Jerry  Costlo 

Patrick  Cimnifl 

Patrick  Curly 

William  Finerty 

John  Fltz  Gibbons 

Francis  Garvin 

William  Garvin 

Michael  Smith 

William  Henry 

Edward  Kennlngton . . 

Jeremiah  J.  Kiley 

John  Marchant 

James  McLain 

Patrick  Moran 

Daniel  Mullen 

Thomas  Murphy 

John  O'Brien.  2d 

Timothy  J.  Quinlan  ... 

John  Reardon 

Mathew  Ryan 

Owen  S.  Kahili 

Timothj'  Stuart 

Ralph  B.  Taylor 

Patrick  Vahev 

Michael  Walsh 

John  Welch 

John  Welch,  3d 

Michael  Welch 

Henry  Williams 

Thomas  Williams,  jr  .. 

Thomas  Williams 

Thomas  G  reeley 

John  Hogan 

Joseph  O'Neal 


1314. 
130. 
542. 

24. 
332. 
178. 

12. 

35. 

13. 

54. 

46. 

42. 

51. 
001. 

39. 

39. 
939. 
8W. 
440. 
491. 
121. 
226. 
315. 
3. 
169. 

95. 
389. 
306. 

15. 

2. 

5. 

217. 

138. 

88. 

290. 

1. 

288. 

I. 

48. 

2. 

1. 

153. 

75. 

17. 

61. 

65. 

94. 

44. 

25. 

no. 

86. 

4. 
67. 
13. 

8. 
41. 
16. 
99. 
14. 
12. 
94. 

8. 
94. 
27. 
55. 

9. 
16. 
43. 
66. 
97. 
93. 
41. 
16. 

8. 
12. 
19. 
23. 

I. 

4. 

4. 

4. 


24 

S6 

ao 

48 
52 

50 

80 

36 

60 

40 

34 

50 

20 

75 

68 

68 

00 

40 

00 

72 

44 

60 

25 

75 

62 

76 

04 

92 

84 

00 

88 

84 

24 

02 

84 

44 

68 

20 

60 

78 

50 

76 

04 

60 

20 

00 

40 

40 

60 

40 

00 

80 

20 

80 

20 

60 

20 

60 

40 

80  i 

20  ' 

80 

20 

90 

20 

40 

20 

80 

(10 

00 

80 

40 

80 

80 

80 

20 

GO 

60 

00 

40 

00 


John  Shields 

David  J.  Hinee 

George  Thomell 

James  McCue 

Thomas  Nlppley 

John  J.  Sullivan ,. 

Patrick  Lafferty 

James  Jerry 

Edward  A.  Lawn 

Joseph  Landry 

Daniel  Budrow 

George  F.  Loughran 

William  Buckley 

William  Burke 

Martin  McCormick 

John  McDonaugh 

Cummings  W.  Plaisted 

Michael  Tiemey 

Geo.  H.  Wright * 

James  Karius 

Joseph  Flannigan 

George  S.  Bowen 

Edward  F.  Mulheam 

WllUam  E.  Woodbrldge... 

Hugh  O'Connor 

David  A.  Meister 

Humphrey  Glaze 

John  Reardon 

Lawrence  Brad  ley 

Myles  Derapsey 

James  Ramsey 

John  W.  Cunningham 

Edward  J.  Hurrell 

John  J.  Sheehan 

Frank  Connors 

James  Mulheam 

Rufus  W.  Giflord 

Daniel  E.Allen , 

William  F.  Brown 

James  E.  Callahan , 

Thomas  McCarthy 

Geo.  W.  Craig 

Edward  Croch 

Patrick  Grace,  jr 

Joseph  W.  Lyons • 

John  Breslln 

Jeremiah  Clifford , 

James  J.  Connors 

Joseph  Duggau 

Daniel  B.  Fitzgerald , 

Wm.  H.  Fuller 

Hugh  Gallagher 

Edward  Haurahan 

Hezekiah  Howe 

Henry  McDonald 

James  McDonald 

John  McDonald 

James  Rodgers 

Joseph  Ryan 

William  Storey 

Stephen  Tibbetts 

George  Walker 

James  Brennan 

Oney  Cunningham , 

Janies  Gleeson 

Martin  Glee.son 

John  H.  Smith , 

Thomas  Teowan 

Patrick  Welch 

Patrick  WaL«*h 

Michael  Connors 

Dennis  McGrath 

John  Powers 

Patrick  Cummings 

Axel  I).  Tobln 

John  H.  Barnacle 

Patrick  Flahe^^' 

Michael  Tlerney 

John  Burke 

John  Ryan 

John  Tieruey 


ft.9 

in 
in 
i« 
m 
in 
in 
in 
m 
lis 
im 

AM 

sin 

&« 
Sin 
s.« 
iin 
&n 
eB.n 

7.» 

T.S 

SOLS 

iT.n 

I,548.n 

IS.  31 
S0.t3 

ii&e 

mn 

4S&n 

iin 

An 
«4.n 
4Q.n 
4a  00 

229.3? 
17U.I5 

iM.a 

196.40 

moo 

73.12 

24.00 

24.00 

51. 00 

a8.!» 

S6.90 

34.50 

30.00 

S.9D 

35.90 

30.50 

38. » 

28.00 

&90 

690 

0S.99 

3i90 

30.00 

31  aO 

9100 

10.50 

38.50 

38.00 

22.00 

£00 

28.00 

9.88 

moo 

30.00 

#x« 

4113 

4gr.» 
n.68 

i5« 

74.3* 
5100 
10.00 
liOO 
llOO 
100 


/" 
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eTTwloyis  and  the  amminU  paid  to  each  during  the  fiscal  year  1891  who  were 
dfiom  appropriations  for  the  Ord/nance  Department^  etc. — Continued. 


Names. 


•  ir 

woney 

anen 

Nodding ... 
I.  Kelley .. 
ewcomb  .. 
Murden... 
Childs 

Hooper . . 
'.  Magulre 

Sagan 

[cClosky . . 
Spinner .. 

Magrolre. 

lleason 

<LawRon.. 
xahan 


icey 

[urphy 

)wer8 

!iilnlan 

kKlng 

I.  Bustln  . . 
!.  Robinson 
te 


Walters 

ook 

.  Roth 

tto.  jr 

jaogrhlln . . . 
Victorin ... 
.  Bowditch. 

rath 

nertz 

SB 


Amount 
paid. 


ner 

ert , 

ton 

illl 

Voelk  .... 

liney 

9mas 

kins 

listiansen 

ris 

Baynes... 
JohnHon.. 
ook 


as 

rHlnchllfle. 

Jerdom 

Ick 

*helan 

Ingiish 

5  L.  Kelly... 

[adijj^an 

Hark 

'ox 


nan 

Imstead.. 
Wolfram 
[Jarkin... 
Morris  .. 
Jewell 


ooney 

^ery 

Qey 

Ceatinff  ... 
hattock... 
Douglass. 
Parrell... 

jtoren 

(f  orris 

deachem.. 

'er.  

>ran 

ney 

iirtln 

Ill 

Patrick  ... 
.Lucas 


98.00 

8.00 

10.00 

7.87 

10.80 

S.SO 

5.56 

4S.fl0 

43.60 

167.21 

140.62 

20.62 

W.62 

4.81 

33.68 

33.68 

49.38 

109.12 

118.00 

128.00 

20.11) 

21.00 

SO.  00 

55.00 

1,800.00 

1.200.00 

1,200.00 

1.200.00 

830.00 

3,000.00 

240.40 

161.40 

193.21 

877.80 

99.00 

1,C60.00 

563.60 

1,243.81 

945.  72 

1,033.40 

26.68 

131.32 

2,119.80 

1,284.00 

1,328.00 

1.259.50 

1.291.50 

1,343.75 

1,202.50 

1.260.70 

1,151.30 

777.97 

756.88 

855.41 

764.38 

•     a58.62 

Til. 12 

767.64 

770.19 

738.57 

783.37 

781.49 

33.62 

572.  68 

463.27 

441.91 

:I96.91 

446.98 

464. 22 

441.10 

477.25 

108.93 

113.99 

114.18 

100.96 

90.03 

66.63 

3.00 

323.95 

323.37 


Names. 


Joseph  Connors 

John  Burke 

WUUam  Murphy 

Patrick  H.  Carroll 

Robert  Will  lams 

W.M.Edman8 

Joseph  Dufresne 

Hugo  Gackstatter 

John  Helnzenberg 

David  Gray 

Edward  Hopkins 

J.  B.  Seney 

Clinton  Stewart 

Christian  Helser , 

Patrick  O'Brien 

David  Cook 

James  Hargraves 

George  Nichols 

John  Moore , 

Michael  Prset , 

Ernst  Helser 

Adelbert  Kuenstle 

Michael  Flnigan 

Isaac  Laf ayett 

John  Rousseau 

John  McCann 

JohnO'Halr 

Thomas  Clifford 

Anthony  Murray 

A.  B.  Kuowlson 

Richard  Hopkins 

William  Domig 

Conrad  Coon 

George  Falkner 

Charles  A.  Benjamin... 

Thomas  Lowe 

Patrick  Bragin 

JohnC.  Smith 

David  Perry 

John  Barrett 

Philip  Dufy 

Beverly  R.  Burnish 

William  H.  Barnes 

Alex.  Chapman,  Jr. 

John  Murphy 

Michael  J.  Fiannery 

Dennis  Hennessy 

Thomas  J.  Furlong 

Charles  Furlong 

Patrick  Finn 

Thomas  Coates 

James  C?hrlstie 

J.J.  Reilly 

Michael  F.  Hogan 

George  P.  Phmkett 

George  Horrocks 

Philip  H.  Hayner 

Edward  Kerr 

William  Jones 

Richard  Boyle 

Joseph  P.  Mitchell 

Andrew  Berr ^ 

James  Dwver 

Sidney  H.  Babcock 

Robert  Brant 

John  H.  Towner 

Samuel  Wallace 

Darwin  Vanamum 

Jameji  Ward 

William  J.  Burke 

Peter  J.  Cook 

David  Kane 

John  Purtel 

William  Burke 

Daniel  Conway 

James  Clark,  No.  1 

Charles  Mea^^^hem 

Patrick  Do\'le 

William  McCabe 

John  Lowary 

Edward  Manogue,  No.  2 


Amount 
paid. 


9403.40 

94.30 
161.  U 
621.  SO 
946.44 
808.06 
781.88 
668.88 
710.78 
678.86 
614.60 
702.10 
719. 18 
676.68 
448.28 
110.04 
426.30 

44.80 

54.60 

81.36 
579.32 
296.90 
308.70 

44.38 
283.22 
299.46 
159.60 
101.64 
101.64 

16.86 

9.50 

679.70 

200.20 

39.20 

38.06 

79.24 
2&r.80 
976.00 
318.80 
132.40 
156.20 

46.00 
109.60 
130.90 
128.20 

87.30 
726.00 
114.00 
691.12 
427.62 
430.78 

25.00 
789.05 
220.88 
957.35 
647.27 
704.96 
649.48 
239.14 
414.05 
393.69 

90.  T7 
126.79 
521.76 
113.10 
290.67 

81.50 
.582.75 
560.49 
583.26 

76.00 
407.86 
166.99 
492.60 
433.56 
487.44 
443.  31 
396.60 
509.40 
143.52 
109.21 
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CivUian  emplcyis  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  loho 
paid  from  appropriations  for  the  Ordnance  Department,  etc. — ContLiiued. 


Names. 


W 


I.' 


ti. 


i :,' 


^ 


»t 


Stephen  Dirnn 

John  Duffy 

John  Dyer 

Arthur  Kuhl 

Charles  E.  Trowbridge 

Edward  Tyrrell 

Martin  Haigney 

Charles  W.  Bus  well... 

William  Gregory 

Charles  Potter 

Uartln  J.  Mullins 

John  Stager  wait 

John  Balnbrldge 

Arthur  Hargra  ves 

Richard  Markey 

Frederick  Blsig 

John  Gallagher 

Matthias  Vanderzee... 

Patrick  Noonan 

John  O'Sullivan 

Andrew  Guy 

Frederick  Turner 

Simon  A.  Lapi)en8 

Anton  Sulzberger 

James  Whelan 

Christian  Lar^en 

Patrick  Mooney 

Thomas  Hagney 

Phillpp  Strohecker 

Patrick  Fitz  Gerald ... 

Christian  Olsen 

William  Hewlett 

WUliamCary 

John  Culliton 

Patrick  OConnell 

Robert  McCabe 

Edward  Sherlock 

Charles  Vandenburgh. 

John  J.  Connell 

Michael  Guy 

Martin  O" Hair 

John  Burke.  No.  2 

Jame.s  H.  Cain 

Ellas  White 

JohnE.  Smith 

Lawrence  Brennan 

JohnMiller  

Lewi.s  Wal tera 

Gregory  Gerdom,  jr... 

Frank  Radigan 

Charle.s  Ruede 

Charles  E.  Soderstrom 

John  J.  Larkln 

Andrew  H.  Gerdom ... 
George  V.  Congdon.... 

Abram  King 

Edward  Jenkins 

Michael  Sullivan 

John  A.  Fearey 

William  A.  Wilder  .... 

Hugh  Wier 

Peter  MuoEwen 

William  J.  Palmer 

William  T.  Derrell.... 

John  Diggery 

Daniel  Gohm 

Frederick  W.  Abbott.. 

Jo.se ph  F.  Alber 

J.  E.  Alexander 

George  M.  Gallagher.. 

William  Gurley 

James  H.  Gilmora 

H.  S.  Darby 

E.  A.  Wager 

E.  B.  T<iedt 

Joseph  C.  T.  Dutcher.. 
Thomas  A.  Keating ... 

John  V.  Burt 

Oscar  SoderKtrong 

Fred.  Miller 

William  P.  Maher 


Amount 
paid. 


iaoo.88 

81.74 
327.38 

28. 7« 

12.76 
482.80 
500.43 
469.45 
403.84 
481.88 
361.84 
472. 74 

97.87 
367.90 
8.43 
354.03 
428,14 
282.10 

79.87 
3.18 
427.45 
527.01 
553.11 
573.11 
432.33 
499.18 
530.84 
475. 25 
554.66 
522.03 
484.08 
470.76 
345.33 
281.02 
351.81 
384.78 
189.45 

10.21 

163. 17 
127.20 

41.06 

404. 12 

195.84 

12.00 

12.80 

18.00 

35.81 

16.50 

435.90 

363.63 

839.12 

884.16 

806.61 

783.39 

762.14 

741. 18 
681.18 
768.48 
696.51 
706.96 
697.18 
721.44 
705.66 
688.38 
681.80 
594.16 
428. 82 
169.  12 
116.48 
418.  74 

5.00 

686.04 

62.63 

81.38 

1.76 
909.20 
601.82 
548.78 
711.36 
667.08 
756.10 


Names. 


Simon  Mullins 

W.  T.  McAuUffe 

Charles  S.  Heurlch , 

Edward  M.  Morse 

S.  E.  Selleck 

Marvin  T.  Merchant 

A.J.Hill 

Robert  Taylor 

John  Fred.  Wallenstrom. 

F.  L.  Roberta 

George  F.  Butler 

Charles  H.  VanLeuven... 
C.  H.  Mattice 

G.  Willard  Morey 

Thomas  Crowe 

Prentice  Rodgers 

James  Reid 

E.  Ellsworth  Craig 

John  Domey 

William  McCune 

•arles  W.  Jones 
ant  Holt 

Robert  Cockbum 

William  Cockbum 

Charles  QuiUinan 

George  Latnay 

Emil  Page 

Thomas  S.  Cooper 

Lawrence  Boland 

John  Williams 

William  McNab 

William  Robertson 

Olaf  Christiansen 

William  Tucker 

John  A.  Buckbee „ 

Frank  Leonard 

John  Scott 

Thomas  Balnbrldge 

W.  B.  Selgle 

George  Weber 

Harry  Devoe 

John  A.  Spring 

Thomas  L.  Blackburn 

Edward  J.  Babcock 

Patrick  A.  Larkln 

H.  H.  Connor 

James  Real 

Charles  Harrod 

Charles  Palmer , 

Thomas  McDonald 

Leander  Anderson 

William  Morris 

PiersonKoon 

George  Wright 

N.  J.Howley 

Charles  N.  Smith 

William  J.Tucker 

Michael  E.  McMahon 

Frank  Morrison 

E.M.Rogers 

James  Pipe 

Michael  OShea 

OltoR.  Mad.sen , 

Peter  Murphy 

Charles  Eraons 

Charles  Mix 

John  E.  Bassett .„ 

Samuel  Andrews 

Patrick  Moran 

John  F.  Has.sett 

E.H.Ford 

Edward  McNamara 

Albert  P.  Olmstead 

C.  H.Soule  ...^ 

John  E.Gage 

Henry  H.  Bro^Ti 

Arthur  N.Cross 

Sumuel  MrRoberts 

Samuel  V.  McRoberts 

James  Cavanagh 

James  W.Clarke 


AmoQBt 
paid. 


MM 
ULN 

1,«L1I 

i,m« 


HlB 


mil 


417.0 

m« 

2MLSI 
«• 
MT.B 
VLM 
IflLB 
Iflm 
6tlB 
«• 
61I.M 

Mr 

UM 

n7.« 

0X8 


6ft» 
AD 
M.08 
36i4D 
00.96 
SO.K 
29.S 
S3ft.60 
231. « 
SllU 

mm 
»i« 

ITLtt 
AOO 

flOlH 
60iK 

an 
i» 
it( 

».8 
6ttC 

m» 

M.OS 
8i« 

9a  74 

910 

9l.S< 

im4o 

%n 

Si  78 
19.  S 
5iM 

lSi«9 
t» 
7.tt 

479.01 

S.47 

58.  (I( 

91.« 

1.257S 

17.» 
II.8 


/ 
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iTM^loyis  and  the  amounts  paid  to  eack  during  Hit  fiscal  year  1891  who  were 
ifrom  appropriaUona  for  the  Ordnance  Department ^  etc, — Continued. 


Kaxnes. 

Amount 
paid. 

eiry . ................... 

tll6.56 

nison .............. 

140.22 

Les ..._-. ............ 

193.80 

cald .......... 

05.41 

Finney .............. 

86.79 

ahey ................ 

203.83 

racey 

509.53 

,  Becker 

47.43 

[.Colbert 

125.30 

toliker 

7.70 

reen ..... ... 

96.11 

rtcfty - 

46.78 

ion ... 

61.53 

.  Clifford 

06.15 

Cutler 

68.15 

^onnett 

66.15 
41.72 

'ttI  imd „ 

7.96 

Uey 

44.38 

220.09 

mond ......... 

10.50 

(IvUle,  3r 

31.06 

\e 

88.86 

407.57 

ire ...... 

412.25 

JTUd 

24.64 

Crause 

168.94 

Neemes 

60.36 

eexnes 

60.96 

60.36 

y 

18.02 

idKechlne — .... 

63.96 

ehan 

19.04 

iam  WidHtrand 

19.74 

oe 

15.40 

nson 

44.38 

J. 

13.30 

'1*"K     .                   ... 

8.96 

himhaTn 

17.15 

73.64 

Iradly 

31.36 

322.06 

Mason 

29.96 

11.62 

berle 

188.71 

langan 

20.16 

Jaflrey 

11.06 

cNamara.... 

30.34 

tanker 

79.31 

aters 

31.22 

ee 

151.26 

<erdahl 

162.18 

Beth 

154.88 

la 

8.37 

14.00 

12.65 

tfartin 

714. 18 

660.37 

Reardon 

496.65 

mt 

133.54 

1 

38.15 

12.09 

Pateman 

231.24 

877.20 

3otson 

14.00 

[anogrue,  No.  1 

10.70 

258.90 

735.06 

nine 

29.12 

16.24 

irshall 

26.74 

ling 

25.90 

'•O-    -.-.4._. ____________ 

Sin 

33.74 

Griffin 

30.24 

Yearsley 

83.90 

.  Carroll 

37.  24 

»ehan 

19.79 

Bro^Tie 

19.74 
15.75 
15.75 
25.48 

idwards 

oil 

Names. 


Thomas  P.  Heenan 

Samuel  Bamett 

Elfriede  Wager 

William  H.  Flewwellln. 

Edward  Warner 

Hugh  Mullen 

Wifiiam  Crall 

Charles  S.Holman 

Milton  Ditmire 

Frank  Ditmver 

Hiram  Austin 

Patrick  O'Connor 

JohnDanaher 

James  Thompson 

Denis  Mahoney 

James  Kelly 

James  H.  Quilkin 

Frank  Mulryan 

Edward  Crall 

William  Dunigan 

Thomas  Welsh 

Daniel  Howard 

John  Kelly 

Charles  Morrison 

John  Stenman 

Henry  Evertsen 

Samuel  Moore 

August  Battige 

Maurice  Daly 

E.C.  Green 

Elmer  W.  Hlnchllffe.... 

William  G.  Brower 

John  Hogan 

Patrick  Owens,  No.  2  .. 

Joseph  Haigney 

Albert  Hutchinson 

William  Daly 

John  Lieonard 

Patrick  Duffy 

Charles  Schwelkart 

James  Dwyer 

John  McKee 

James  Bitely 

Isaac  Gilbert 

George  McOmber  ...... 

James  McMahon 

George  Zukoski 

Joseph  A.  Walsh... 

Joseph  Goodyear 

James  Clark,  No.  8 

Augustus  Clark  — 

Archie  Ci'awford 

George  Niebuhr 

James  Dolan 

Patrick  Pinders 

John  Bennett 

John  Moran , 

Philip  Kirchmeier 

Robert  Bums 

George  Hines 

William  Lynch 

Thomas  Danaher 

Richard  Sherlock 

William  Kirchmeier  ... 

Jacob  Gunson 

Joseph  Blackburn 

George  Duran 

Thomas  O'Leary 

John  F.  Drake 

Michael  Messitt 

Clem  Dwyer , 

John  Orth 

Henry  L.Jewell,  Jr 

JohnDoma 

Michael  Burke 

John  McLaughlin 

Sidney  S.  Smith 

John  Keardon 

Thomas  Boyle 

Bushrod  Mlllspaugh 

WiUlam  T.  Wilson 


Amount 
pc^. 


CS.74 

88.12 

15.28 

890.78 

378.24 

118.77 

161.07 

136.76 

116.71 

117.46 

117.36 

113.42 

118.42 

146.24 

285.91 

306.90 

131.79 

106.04 

119.80 

78.73 

130.77 

11.25 

12.00 

12.18 

9.97 

128.06 

38.24 

166.70 

245.88 

511.99 

463.95 

466.37 

124.02 

106.23 

79.87 

86.24 

14.81 

36.74 

15.74 

48.74 

32.80 

21. 18 

16.50 

16.50 

18.87 

66.74 

66.74 

88.30 

106.16 

96.46 

8.25 

50.24 

964.09 

1.31 

1.81 

8.35 

6.00 

220.77 

57.18 

167.70 

64.58 

130.76 

140.96 

213.60 

186.55 

3.65 

21.00 

43.77 

4.87 

6.00 

6.75 

6.76 

44.62 

39.93 

13.87 

26.81 

13.50 

13.87 

20.81 

22.31 

23.A 


■        I 

u 

1 
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P« 


It, 

Mil 


•t 


I, 

It 


Civilian  employes  and  the  amounts  paid  to  each  during  the  fiscal  year  1891  tdio  «ere 
paidjrom  appropriations  for  the  Ordnance  Department,  etc. — Continued. 


Names. 


"William  Wilson : 

James  McAlees«  .._ .. 

William  Barry 

Charles  CogUn 

Patrick  Owens, No.3 

Thomas  Johnson 

Patrick  Dormody 

Edward  Reardon 

Thomas  Mulr 

Stover  M.  Johnson 

Culver  H.  Ten  Broeck 

Elmer  Swatllng 


Amount 
paid. 


/ 


884.56 

29.81 

28.87 

81.68 

22.31 

31.68 

31.12 

30.37 

16.60 

540.44 

454.54 

124.68 


Names. 


John  W.  Van  Vorst., 

John  Foley 

Pierce  F.  Burke 

Charles  Austin 

Simon  J.  Muilins 

HughO.  Neary 

Patrick  Owens,  No.  1 

Peter  J.  Corbett 

James  Stems 

John  J.  Daly 

Patrick  Keough 


Amomit 
paid. 


317.01 
7112 

esiw 

197.4D 
77t96 

74Ln 
74.87 
66ft« 


Beport  of  names  of  civilian  employes  of  the  Medical  Deparinwnl  of  the  Army  '^  and 
amount  paid  to  each  during  the  fiscal  year  1891,^^  as  required  by  a^Aof  Congress  ap- 
proved February  £4, 1891, 


Names. 


F.W.Teulon 

J.  H.  Howe , 

John  Thompson do. 

Edmund  Hanley do. 

PaulE.  Vollum do. 

Jos.A.  Levick do. 

Chas.  W.  Swallow do. 

W.H.  Metzger do. 

Charles  Fischer do. 

Henry  ONeiU do. 

F.  J.Teulon do. 

George  Farr do. 

(Jeorge  R.  Watson do. 

Ja8.H.Reid 

P.R,  Wagner 

Robt.  H.  Enyart 

R.C.Sprague do. 

Wm.  Throckmorton do 

Patrick  Dooley do 

Nicholas  Wall , do 

Patrick  Foley do 

John  Utchen j do 

John  Hem-y | do 

Frank  Ghlo t do 

William  Lennon I do 

R,  H.  Walker 

Ewald  Prlnz 

James  Doran , 

Thomas  Delaney 

John  J.  Carroll 

N.  Duckel , 

G.  W.  Smith 

Frederick  Harris 

Geo.  W.  Rus.sell 

Chas.  O.  McDonald 

Frank  Foster , 

JohnC.  Aune 

JohnZedler , 

Washington  Crusor 

F.  W.  Bassett 


Whwe  employed. 


New  York,  N.Y 
do 


Governors  Island,  N, 

St.  Louis,  Mo 

do 


Y.H.. 


Edwin  Collins 

Henry  White 

Pete  Musgrove 

Thomas  Jenkins 

Wm.  H.  Joyce 

Burl  Daily 

James  Burke 

Liewls  Taylor 

Thomas  W.  Hensal. 

Isom  Adklns , 

A.  A.  Baumstark 

James  Martin 

David  Cunningham . 

J.M.Cox 

JoMph  White 


do 

San  Francisco,  Cal 

do 

do 

do 

do 

do 

do 

Los  Angeles.  Cal 

St.  Liouls,  Mo 

St.  Paul,  Minn 

do 

do 

Washington,  D.  C 

Hot  Springs,  Ark.,  Army  and 

Navy  General  Hospital. 
do 


.do 
-do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


A 


Time  emikloyed. 


From— 


Julj  1,1800 

'.V.'.aol'V.V.'. 

....do 

Jan.  1,1891 
July  1,1800 
May  12, 1891 
Julj   1,1800 

'.'.V.do'.'.lV.V. 

....do 

...do 

May  12  1891 
Julj   1,1890 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Nov.  14, 1800 
Apr.  16, 1891 
July  1,1890 
do 


....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

Aug.  1,1890 

Sept. 
Oct. 


1,1890 
5,1880 


To- 


June  90,1891 

....do 

....do 

Dec  31.1890 
June  30, 1891 

....do 

....do 

....do 


....do 

....do 

....do....... 

....do 

June  30, 1891 

do 

....do 


....do 

....do 

....do 

....do 

....do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do.. 

....do 

....do 

....do 

....do 

....do 

...do 

Nov.  13. 1890 
Apr.  15, 1891 
June  30, 1891 

.-..do 

....do 


Amoimi 
paid. 


....do 

....do 

....do 

...do 

....do 

July  31, 1890 
Aug.  31, 1890 
July  31, 1890 
Mar.  31. 1891 
JimedO,  1891 

....do 

....do 

....do 

Sept.  80. 1890 
June  80, 1891 


11,800.00 
1,6(0.00 
l,40aQO 

aoQioe 

6(n.0D 

1,000.00 

810 

730.00 

1,007.9 

83100 

TSL» 

711 » 

71  SO 

i,8oaoo 
i,8oaoo 
i,6oaoo 
i,6oaoo 
],4oaoo 
9oaoo 

7«l00 
84a  00 
8I0LOO 
TSOlOO 

7aaoo 
7iaoo 

73100 
1,800.00 
1600.00 

i>aoo 

i,oaaoo 

soaoo 

2I0LOD 

ooaoo 
ooaoo 
eoaoD 

IftOO 

i,2oaoo 
i,4oaoo 

^2 
48aoo 

480.00 

3»2 

000.00 
10.00 
50.00 
30.00 

2ro.» 

9601 00 

S3aoo 

4«K00 
30.00 
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Report  of  names  of  civilian  employes  of  the  Medical  Departrmntf  et^, — ^Continued. 


Names. 


lines  Johnson. 

Lme  Rivers 

>1in  Collins 


Lijab.  Kaufman 

rank  J.  Adelman 

aniel  Ros^ 

'illiam  A.  Swigart.... 

Meph  Terrlll 

>lm  FoHter 

r».  Theresla  Swlgart. 

rs.  Magffle  Dalton 

ra.  Addle  Barry 

rs.  Weshina  White... 


Where  employed. 


Hot  Springs,  Ark.,  Army  and 

Navy  General  Hospital. 
do 


Total. 


.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 

.do 


Time  employed. 


From  — 


To— 


Oct.    1,1890   Oct.  31,1880 


....do 

Nov. 

Apr. 

Nov. 

Dec. 

Jan. 

.  ...do 

Apr. 

June 

....do 
Nov. 


8,1890 
1,1891 
1,1890 
1,1890 
1,1891 

iriwv 

1,1891 
1,1890 


1,1890 


..-.do.. 
Nov.  30, 
May  31, 
June  30. 
Dec.  23, 
Mar.  31, 
June  30. 
May  31, 
June  28, 
June  30, 
....do  . 
Oct.  81, 
June  30, 


1890 
1891 
1891 
1890 
1891 
1891 
1891 
1891 
1891 


1890 
1890 


Amount 
paid. 


t»).00 

30.00 
75.00 

IflO.OO 
15.00 
40.00 

180.00 
40.00 
15.00 

180.00 

180.00 
60.00 

120.00 


42,837.81 


War  Department, 

Surgeon-QeneraL^s  Office^  December  1£,  1891. 


intemeiit  of  the  names  of  cimlians  employed  in  the  Subsistence  Department,  77. 8,  Army, 
during  the  fiscal  year  ended  June  SO,  1891,  where  employedj  and  the  amount  paid  to 
each  during  the  same  period. 


Names. 


llman  Adams 

ames  Allen*. 

rathan  L..  Angus ... 
lexander  Atkinson 

•eorge  Bell 

[ugh  Bell 

ITm.  M.  Bingham... 

1.  C.  Bonsai,  jr 

ames  Bowers 

[oward  W.  Brown.. 
lex  ander  Brow  n . .  . 
tank  Bryan 


Where  employed. 


Baltimore,  Md 

Chicago,  III 

Omaha,  Nebr 

do 

New  York,  N.  Y  ... 

do 

Chicago,  111 

do 

Omaha.  Nebr 

San  Francisco,  CaL 

Baltimore.  Md 

Go v*»mor*'  Island,  N.  Y.  H 


atrick  Buckley '  Fort  Leavenworth,  Kans 


^m.  J.  Buehler 
ohn  J.  Buftlngton . 

anies  Bulger 

'.  H.  Buries 

lenry  Bus 

ohn  Cannon 

scar  Caton 

;dward  M  Clltz..,. 

lums  Connelly 

Jay  e  tte  Cook 

ra  Cook 

.  C.  Denney 

Dillon 

^eo.  S.  Doane 

.  R.  Duff 

aniesB.  Duffy 

1.  G.  Elderkin 

V.  H.  Eldridge 

oseph  Farrell 

.am 'I  A.  Fiske 

[Ichael  Fitzgerald 

.  C.  Franzoni 

lam.  Gardiner 

ohnGately 

oseph  Germann... 

reo.  F.  Gordon 

V^m.  H.  Gordon 

!.  H.Govett 

:mj*tG.  Grube 

Vm.  Guenther 

!has.  Habney.  jr ... 
Inunet  Hamilton.. 


Pine  Ridge  Agency,  S.  Dak 

Baltimore.  Md 

Governors  Island,  N.  Y.  H 

St.  Louis,  Mo 

do 

do 

New  York,  N.Y 

do 

Wa.«*hlngton,  D.  C 

San  Francisco,  Cal 

do .V. 

Fort  Leavenworth,  Kans 

Omaha.  Nebr 

Vancouver  Barracks,  Wash.,  and  Baltimore,  Md 

.San  Francisco.  Cal 

Frankford  Arsenal,  Pa 

Los  Angeles,  Cal 

Portland.  Oregon 

Fort  Leavenworth.  Kans 

Governors  Island.  N.  Y.  H 

Washington,  D.  C 

do.. 

Fort  Leavenworth,  Kans , 

Washington,  D.  C 

St.  Paul.  Minn 

New  York,  N.  Y 

Baltimore,  Md 

San  Antonio.  Tex 

Omaha.  Nebr.,  and  New  Orleans,  La 

St.  Louis,  Mo 

New  Orleans.  La 

St.  Paul,  Minn 


Amoimt 
received. 


94.  So 

1,461.18 
339.00 

1,165.00 
750.00 

1.800.00 
125.00 

1,800.00 
84.17 

1,673.38 
94.00 

1,600.00 
420.00 
241.67 
247.50 
340.00 

.  600.00 
900.00 

1,500.00 

1,012.00 
952.00 
540.00 
740.00 

1,046.64 

675.00 

1.00 

1,217.50 

1,573.32 
106.06 
375.00 

1,800.00 
855.00 

1.160.00 
93.00 

1,080.00 
330.00 
720.00 

1,000.00 

1,560.00 

1.50 

225.00 

1,325.00 

1,200.00 
660.00 

1,624.00 


48 


CIVILIAN   EMPLOYES   OF   THE    ARMY. 


Statamnt  of  the  names  of  cimliatis  employed  in  the  Subsistence  Department,  US.  Anwf, 
during  tiie  fiscal  year  ended  June  30, 1S91,  etc. — Ck)ntinued. 


\ 


t 


4- 

it 


,»# 


Names. 


Where  employed. 


Bicliard  M.  Hanson ... 

Emma  S.  Hay 

Jack  Hing 

Wm.  Holt 

J.  W.  Hoofl 

John  Hooper 

Otto  Hoppe 

Alonzo  Houck 

M.  W.  Houck 

John  Hughes 

F.  H.  Hunecke 

P.  J.  Hunecke 

Iiee  U  am  s 

Prederlck  T.  Johnson. 

Wm.  F.  Johnson 

Frederick  Johnston... 

John  Kellogg 

John  Kelly 

Frank  Kesler 

Frank  Kinemey 

James  Kinemey 

GkK).  Kraver  ath 

James  Lamey 

J.  Laverty 

James  Little 

HenirLoshe 

Geo.  Lough 

K.  M.  Mathson 

Jos.  S.  Mattingly 

Ohas.May 

Frank  B.  May 

V.  H.  McCormlck 

JohnMcCue 

Edmund  McGrath 

Edmund  J.  McGrath . . 

James  McGulre 

Ernest  W.  Moore 

Edward  Morris 

Patrick  Murray 

Geo.  G.  Meyers 

O.K.  Nash 

Henry  R.  Newcomb... 

J.  A.  C.  O'Neill 

WlnD.  Osgood 

JohnPickard 

Chester  M.  Pratt 

ChuQuonK 

Michael  Reardon 

Geo.  C.  Reed 

Chas.  H.Richards 

Guy  C.  Richards 

Herman  J.  Rick 

JohnRidd 

E.  M.Rowley 

Andrew  G.  Ryer 

J.  W.  Ryland 

John  Salter 

H.  C.Scott 

H.  O.  Shaughne.s8y 

John  Sheehan 

A- P.  Sliugerland 

Robt.  D.  Smith 

J.  R.  Stafford 

Herman  Steger 

Frederick  Stevens 

Robt.  J.  Stevens 

D.  St.  Geyer 

Charles  Sullivan 

James  Sullivan 

Samuel  M.  Sullivan.., 

E.  D.  Thomas 

M.  C.  Travers 

Wm.  E.  Tuck 

Thomas  Tully 

T.  C.  Turlav 

Robert  Wallace 

J.  E.  Waters 

A.  Wernher 

Emory  A.  Wheeler... 

James  L.  White 

George  Winter 


Washington.  D.  C 

Denver,  Colo  -. 

New  Orleans.  La 

San  Antonio.  Tex 

Washington.  D.  C 

Baltimore,  Md 

San  Francb^co,  Cal 

WashingUm.  D.  C 

New  York.  N.  Y 

Baltimore,  Md 

Wa.Hhington,  D.  C 

do 

Portland.  Oregon 

San  Francisco.  Cal 

Omaha,  Nebr 

Chicago,  lU 

do 

do 

Omaha.  Nebr 

Fort  Lt»avenworth,  Kans  ... 

do 

New  York,  N.  Y 

Vancouver  Barracks,  Wash. 

New  York.  N.  Y 

Fort  Leavenworth,  Kans 

New  Orleans,  La 

San  Antonio.  Tex 

Los  Angeles,  Cal 

Washington,  D.  C 

Fort  I>eavenworth,  Kans 

Chicago.  Ill 

New- York.  N.  Y 

Washington.  D.  C 

Chicago.  Ill 

do 

.San  Antonio.  Tex 

Los  Angeles.  Cal 

Baltimore.  Md 

Denver.  Colo 

Balliniore,  Md 

Vancouver  Barracks,  Wash. 

Omaha,  Nebr 

St.  Paul,  Minn 

Omaha.  Nebr 

Chicaso,  111 

do 

Los  Angeles,  Cal 

Chicago.  Ill 

San  Francisco,  Cal 

Portland,  Oregon 

do 

Denver.  Colo 

San  Antonio.  Tex , 

Vancouver  Barracks,  Wash. 

San  Francisco.  Cal 

Los  Angeles,  Cal 

San  Antonio,  Tex 

New  Orleans,  La 

Vancouver  Barracks,  Wash. 

Los  Angeles.  Cal 

New  York.  N.  Y 

Chicago,  111 

Omaha.  Nebr 

Frankford  Arsenal,  Pa 

Chicago.  Ill 

do 
Omaha.  Nebr. 
Boston.  Ma.ss. 
St.  Paul.  Minn. 
Bo.stou.  Ma.ss 

do 
Pine  Ridge.  S.  Dak.,  and  Omaha,  Nebr. 

New  York.  N.  Y 

San  FYancisco,  Cal 

Fort  Leavenworth,  Kans 

.San  Antonio.  Tex 

Omaha,  Nebr 

Fort  Leavenworth,  Kans 

St.  L<iuis,  Mo 

New  York.  N.  Y 

Omaha,  Nebr 


Amount 
receiTed. 


II.  mn 

18.S 

54109 

1,WI.« 

i.«aoo 

ISSlV 
7iQL« 

i.5eii.(» 

lliflB 

T«.« 

31» 

1.«&S 

IS.  00 

i.miiOD 

4%  00 

5ia0 

8ia« 

l«Lfli 
430.00 

160.0) 

.<>4aoo 

15.(10 

i.4ao.F 

1,3»(» 
540.00 

saoa 

75.00 

i.:Qa.eo 

1,125.00 

175 

(UXOO 

1,800.00 

eoaoo 
laoo 

640.00 
500.00 
54&00 
l.iM.« 
250. 0l> 
&.& 
«t» 
34133 

as4 
i.eoooo 

7W.00 
1,300.00 

900.00 
1,800.00 

510.09 

3:5l00 

s9aoo 
imoB 

738.01 

900.00 

210.00 

21.70 

161.33 
1,T&00 

«aoo 

1,800.00 
1.900.00 

700.17 
2i00 

i,»o.oo 
i.waoo 

SliOO 
450.00 


O 


S2i>  OONGBESS, )    HOUSE  OF  REPRESENTATIVES.     (  Ex.  Doo. 
'         K     I  \   No.  20. 


1st  Session. 


SABQTB  BIVEB,  TEXAS. 


LETTER 

FBOM 


THE  ACTING  SECEETARY  OF  WAS, 


TRAK8MI1TINO, 


With  a  letter  from  the  Chief  ofMngineere^  reiport  of  the  examination  of 

the  aaSine  Biverj  TexaSm 


Jakuary  5|  1882. — ^Referred  to  the  Committee  on  Bivers  and  Harbors  and  ordered 

to  be  printed. 


War  Dbpabtment, 

Washingtony  December  8, 1891. 

SiB:  I  have  the  honor  to  inclose  herewith  a  letter  from  the  Chief  of 
Engineers,  dated  November  20, 1891,  together  with  a  copy  of  a  report 
firom  Maj.  James  B.  Qoinn,  Corps  of  Engineers,  dated  September  3, 
1891,  of  a  preliminary  examination  and  survey  of  "  Sabine  River,  Texas, 
&om  where  said  river  empties  in  Sabine  Lake  to  fiudduths  Bluff,  on 
said  Sabine  River,"  made  by  him  in  compliance  with  the  provisions  of 
the  river  and  harbor  act  of  September  19, 1890. 
Very  respectftdlyy 

L.  A;  Grant, 
Acting  Secretary  of  Wa/r. 

The  Speaker  of  the  House  of  Representatives. 


Offioe  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  (7.,  November  20, 1891. 

Sir:  I  have  the  honor  to  submit  herewith  a  copy  of  report,  dated 
September  3, 1891^  on  preliminary  examination  of  "  Sabine  River,  Texas, 
fipom  where  said  nver  empties  in  Sabine  Lake  to  Sudduths  Bluff,  on 
said  Sabine  River,"  made  by  Maj.  James  B.  Quinn,  Corps  of  Engineers, 
in  compliance  with  provisions  of  river  and  hai'bor  act  approved  Sep- 
tember 19, 1890. 

It  is  the  opinion  of  Major  Quinn  and  of  the  division  engineer.  Col.  C. 
B.  Comstock,  Corps  of  Engineers,  that  this  locality  is  worthy  of  im- 
provement.   The  work  proposed  contemplates  the  removal  of  snags 


SABINE   RIVER,  TEXAS. 


^1 


betweeu  Sabine  Lake  and  Sudduths  Bliiflf,  at  an  estimated  cost  of 
f  10,0(X).  After  the  snags  are  removed  $2,000  will  be  required  annu- 
ally to  keep  the  river  in  good  condition. 

The  report  of  the  preliminary  exainination  containing  sufficient  infor- 
mation to  indicate  to  Congress  the  probable  cost  of  the  work  required, 
no  further  survey  appears  to  be  necessary  at  this  time. 
Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.j  Chief  of  Engineen. 
Hon.  Bedfield  Pboctor, 

Secretary  of  War, 


•  •• 


(t. 


ii» 


H 


I 


preliminary  examination  of  sabine  river,  texas,  from  where 
said  river  empties  in  sabine  lake  to  sudduths  bluff,  on  said 
sabine  river. 

United  States  Engineer  Office, 

lifew  Orleans,  La.j  Septetnber  5,  169L 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary exainination  made  by  me  on  August  27, 1891,  of  Sabine  Birer^ 
Texas,  "  from  where  said  river  empties  in  Sabine  Lake  to  Suddnths 
Bluflf,  on  said  Sabine  River,"  provided  for  in  the  river  and  harbor  act 
approved  September  19, 1890. 

Ui)on  referring  to  the  Chief  of  Engineers'  Report  for  1873,  pages  680- 
684,  it  will  be  observed  that  a  detailed  survey  of  the  Sabine  River  from 
Sabine  Lake  to  Belzora,  Tex.,  was  made  between  October,  1872,  and 
April,  1873.  The  report  states  that  the  condition  of  the  river  is  sach 
that  an  expenditure  of  $18,000  for  its  improvement  from  Hamilton  down 
would  be  warranted.  In  1879  a  resurvey  of  this  portion  of  the  river 
was  made  and  the  report  appears  in  Chief  of  Engineers'  Report  for  1880, 
pages  1195-1200.  In  1880  a  contract  for  the  improvement  of  the  Nar- 
rows, a  portion  of  the  river  about  18  miles  long,  was  made,  and  work 
was  commenced  in  1881,  pages  1321-1322,  Report  of  the  Chief  of  Engi- 
neers for  1881. 

This  work  was  completed  the  following  year,  and  in  1883  the  oflScer 
in  charge  reported:  "The  river  now  is  in  as  good  condition,  so  far  as 
improvement  is  concerned,  as  it  can  be  made,  and  is  likely  to  remain  so 
for  several  years.''  (Chief  of  Engineers'  Report  for  1883,  p.  1056.) 
No  further  improvement  of  the  river  was  recorded  until  1889  (Chief  of 
Engineers'  Report,  1889,  p.  1494),  when  it  was  recommended  that  the 
money  available,  $4,521.66,  be  expended  in  removing  snags.  Aeon- 
tract  for  the  construction  of  brush  dams  in  Old  River,  so  as  to  throw 
aJl  the  water  into  the  Narrows,  was  made  in  1889  and  the  work  vas 
completed  in  1890. 

As  a  result  of  this  damming  of  Old  River  the  amount  of  water  di- 
verted into  the  Narrows  has  caused  a  good  deal  of  caving  in  of  the 
banks,  and  the  trees  thrown  into  the  river  in  this  way  have  caused  a 
great  many  snags,  which  obstruct  the  channel. 

A  good  many  saw  logs  on  the  way  to  the  mills  at  Orange,  Tex.,  are 
caught  by  these  snags  and  add  to  the  difficulties  of  navigation.  Tliese 
snags  lie  mostly  in  the  deep-water  bends  and  force  the  steamboats  over 
to  the  shoal  water  on  the  opposite  shore.  Their  removal  would  conse- 
quently give  a  deeper  channel  for  the  use  of  steamboats  than  can  be 
had  at  present. 


SABINE   RIVER,  TEXAS.  3 

Below  Sudduths  Bluff  there  is  another  place  which  requires  cleaning 
out  some,  and  several  trees  on  the  banks  should  be  removed. 

Below  Orange  to  the  lake  no  improvement  is  needed,  as  the  river  is 
deep. 

Since  the  principal  difficulty  at  present  which  navigation  has  to  en- 
counter in  the  river  between  Sabine  Lake  and  Sudduths  Bluff  is  shoal 
water,  caused  by  the  snags,  etc.,  which  obstruct  the  channel,  I  do  not 
think  any  detailed  survey  is  required.  The  removal  of  the  snags 
between  the  points  named  will  cost  $10,000. 

A}>out  8,000  tons  of  freight  came  down  the  river  last  year,  and  it  is 
expected  that  nearly  as  much  more  will  be  shipped  this  way  the  present 
year,  as  more  boats  will  be  in  this  trade. 

The  products  shipped  by  water  are  cotton,  com,  rice,  cotton  seed,  and 

general  merchandise,  and  an  immense  amount  of  logs  for  the  mills  at 
Grange,  where  they  are  manufactured  into  lumber.  The  annual  output 
of  the  mills  is  about  120,000,000  feet  of  lumber,  30,000,000  shingles,  and 
10,000,000  lath  and  pickets. 

The  removal  of  the  snags  will  meet  the  requirements  of  the  river  com- 
merce for  the  present,  but  it  is  not  expected  that  this  improvement  will 
be  permanent.    It  will  require  $2,000  a  year  to  keep  the  river  in  condi- 
tion after  the  snags  are  removed. 
Bespectfully  submitted. 

James  B.  Quinn, 
Major  ^  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  U.  8.  A, 

[Third  indorsement.] 

Office  F.  S.  Enoineer, 
New  Orleans,  La.,  September  24, 1891. 

Eespectfnlly  returned  to  the  Chief  of  Engineers,  U.  S.  A. 
In  suidition  to  the  within,  I  have  the  honor  to  state  that,  in  my  opin- 
ion, the  locality  is  worthy  of  improvement. 

JiMES  B.  Qunm, 
Major,  Corps  of  Engineers,* 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[Fourth  indomement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  York,  September  29, 1891. 

Kespectfiilly  returned  to  the  Chief  of  Engineers. 
In  my  opinion  the  river  is  worthy  of  improvement  by  the  removal  of 
l>ad  snags. 

C.  B.  Comstock, 
Col.  of  Engineers,  BvL  Brig.  Gen.,  U.  S.  A.^ 

IXvisUm  Engineer^ 


\p 


C2d  Congress,  )    HOUSE  OF  RBPEBSBNTATrVES.     (Ex.Doo. 
1st  Seation.     5  1  (   UTo.  21. 


MUEDERKILL  RIVBE,  DBLAWAEB. 


LETTER 

FROM 


THE  ACTING  SECRETARY  OF  WAR, 


TSA178M1TTINO, 


With  a  letter  from  the  Chief  of  Engineers,  copy  of  a  report  of  the  prelimi' 
nary  examination  and  survey  of  the  Murderhill  Biver,  JDelaware. 


Januabt  5, 1892. — ^Rofened  to  the  Committee  on  RiyerB  and  HarboTB  and  ordered 

to  be  printed. 


Wab  Department, 
Washington,  December  17^  1891. 

SiRj  I  have  the  honor  to  inclose  herewith  a  letter  from  the  Chief  ot 
Engineers  dated  December  16,  1891,  together  with  copies  of  reports 
from  Maj.  W.  F.  Smith,  United  States  agent,  Corps  of  Engineers,  re- 
tared,  dated  December  10, 1890,  and  December  2, 1891,  of  a  preliminary 
e^xamination  and  survey  of  Murderkill  Eiver,  Delaware,  made  by  him 
in  compliance  with  the  provisions  of  the  river  and  haroor  act  of  Sep- 
tember 19, 1890. 

Very  respectfully, 

L.  A.  Grant, 
Acting  Secretary  of  Wwr. 

The  Speaker  of  the  House  of  Eepresentatives. 


Offioe  of  the  Chief  of  Engmneers, 

United  States  Army, 
Washington,  D.  C,  December  16, 1891. 

Sir:  I  have  the  honor  to  submit  herewith  copy  of  reports,  dated 
December  10, 1890,  and  December  2,  1891,  respectively,  upon  prelimi- 
nary examination  and  survey  of  Murderkill  River,  Delaware,  made  by 
Wm.  F.  Smith,  United  States  agent,  Major  of  Engineers,  U.  S.  Army, 
retired,  in  compliance  with  provisions  of  river  and  harbor  act  approved 
September  19, 1890. 

The  proposed  improvement  of  Murderkill  River  contemplates  the 
formation,  by  dredging,  of  a  channel  7  feet  deep  at  low  water  from 
Frederica  to  the  7-foot  curve  in  Delaware  Bay  80  feet  wide  down  to  the 


If 


2  MUBDERKILL   RIVER,  DELAWARE. 

month,  and  150  feet  wide  at  bottom  and  250  feet  wide  at  top  from  {he 
month  to  the  7-foot  cnrve  in  the  bay;  the  cut  at  the  month  to  be  pro- 
tci'ted  by  forming  an  embankment  of  the  dredged  material  on  each  side 
to  a  height  of  at  least  2  feet  above  high  spring  tides.  Tlie  cost  of  tiiis 
work  is  estimated  at  $47,550. 

The  maps,  being  very  large,  are  retained  in  the  office  of  the  Chief  of 
Engineers. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.^  Chief  of  Engineen, 

Hon.  L.  A.  Grant, 

Acting  Secretary  of  War. 


•"  "ilj 


i''*^ 


preliminary  examination  of  murderkill  river,  delaware. 

United  States  Engineer  Office, 

Wilmington^  DeLy  December  lOj  1890, 

General:  In  compliance  with  the  instructions  contained  in  Depart- 
ment letter  of  September  20,  1890,  and  the  requirements  of  section  11 
of  the  river  and  harbor  act  of  Sept-ember  19, 1890, 1  have  the  honor  to 
subrait^the  following  report  upon  the  preliminary  examination  of  Mnr- 
derkill  River,  Delaware,  made  under  my  direction  by  Mr.  A.  Stierle, 
assistant  engineer. 

In  view  of  the  facts  and  for  the  reasons  set  forth  in  the  report  of  tiie 
assistant,  a  copy  of  which  is  herewith  inclosed,  MurderkiU  River,  Dela^ 
ware,  is,  in  my  opinion,  worthy  of  improvement,  and  I  recommen4  »  sur- 
vey of  it. 

The  least  amount  required  to  make  the  survey  to  include  the  moatii 
and  extending  up  the  river  for  a  distance  of  10  miles,  and  rei)ort  with 
project  and  estimate  of  cost  of  improvement,  is  $600. 
Very  respectftilly,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agei^ 
Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers,  T7,  8,  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers,  Division  En- 
gineer, Southeast  Division.) 

[First  indoraement.] 

TJ.  S.  ENGmBEB  Office, 
Baltimore,  Md.,  December  12, 1890» 

Respectfully  submitted  to  the  Chief  of  Engineers. 

Because  of  the  facts  and  reasons  set  forth  in  the  reiwrt  of  December 
10, 1890,  by  the  local  engineer,  and  in  view  of  the  present  and  prospec- 
tive needs  of  commerce,  I  have  to  state,  as  required  by  section  18  oi 
the  river  and  harbor  act  of  September  19,  1890,  that  in  my  opinion 
MurderkiU  River,  Delaware,  is  worthy  of  improvement  by  the  United 
States,  provided  the  rights  of  the  Navigation  Company,  if  still  existing, 
to  collect  tolls,  etc.,  be  fuUy  relinquished. 

Wm.  p.  Craighill, 
Colonel,  Cm^s  of  Engineers. 
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report  of  mr.  a.  8tierlr,  assistant  engineer. 

United  States  Engineer  Office, 

WilmingUmf  Del.,  December  9, 1890. 

Sir  :  In  compliance  with  your  instructions  I  have  the  honor  to  submit  the  follow- 
Qg  report  upon  the  preliminary  examination  of  Murderkill  River,  Delaware. 

Murderkill  River  is  in  Kent  County ,  Delaware,  and  flows  in  a  ceneral  northeasterly 
irection  into  Delaware  Bay.  Its  sources  lie  near  the  Maryland  State  line,  and  con- 
ist  of  several  large  fresh- water  branches^  which  unite  about  16  miles  above  the 
loutb,  at  Fork  Landing,  from  which  point  on  downward  the  river  assumes  the 
haracteristics  of  a  tidal  stream.  The  river  is  navigable  for  vessels  drawing  5  feet 
t  high  water  nearly  as  far  as  the  tide  flows.  It  is  rarely,  however,  that  any  of 
hem  go  above  the  town  of  Frederica,  situated  about  11  miles  above  the  mouth  of 
he  river. 

The  course  of  the  Murderkill  was  formerly  a  very  sinuons  one  after  it  leaves  the 
lore  elevated  country  at  the  head.  Its  bends  and  reaches  were  long  and  shoal,  and 
roald  often,  after  flowing  a  long  distance  in  every  conceivable  direction,  return 
ipon  themselves  to  within  a  distance  of  several  hundred  feet.  It  was  natural,  there- 
ore,  that  in  early  times  those  interested  in  its  navigation  entertained  the  idea  of 
hortening  the  distance  by  means  of  artificial  cuts  connecting  the  different  bends, 
nd  for  that  purpose  the  Murderkill  Navigation  Company  was  formed  and  chartered 
»y  the  State  of  Delaware.  Six  cuts  or  canals  were  made  by  this  company,  the  first 
»]ie  in  1820,  the  others  at  various  dates  up  to  1879.  The  same  company  also  had  a 
ihannel  dredged  across  the  mud  flats  at  the  month  of  the  river.  The  total  amount 
ixpended  by  the  company  was  about  $10,000.  This  sum  was  in  return  partlv  re- 
^vered  by  the  collection  of  tolls  from  all  vessels  navigating  the  stream,  one  oi  the 
irivileges  panted  by  the  charter.  These  canals  were  not  only  made,  as  sai<l  before, 
o  shorten  the  distance,  but,  I  was  told,  also  for  the  purpose  of  avoiding  the  numer- 
>us  shoals  within  certain  reaches  whose  bottom  is  principally  hard  clay,  difficult  to 
temove.  The  latter  object,  though  a  very  plausible  one,  is  the  immediate  cause  why 
ihese  cuts  appear  to  bo  rather  promiscuously  located  if  their  direction  with  reference 
K>  the  adjoining  bends  only  is  considered. 

The  result  of  the  six  canals,  which  have  an  aggregate  length  of  6,000  feet,  has  been 
»o  shorten  the  length  of  the  stream  about  5  miles  and  to  give  a  deeper  channel. 
There  is  now  a  depth  of  r>|  feet  at  low  water  at  the  shoalest  places  in  the  river, 
srhereas  it  was  formerly  only  4  feet.  Nevertheless  the  river  is  undergoing  a  gradual 
ieterioration,  for  the  simple  reason  that  several  of  the  old  bends  have  been  fllled 
ap  and  the  (;ross  sections  of  the  cuts  i)cing  considerably  less  than  those  of  the  old 
nver,  the  total  capacity  of  the  stream  has  Ixien  reduced  in  a  very  large  decre^.  The 
improvements  made  by  the  company,  which  for  the  time  being  appeared  to  afford 
relief,  indirectly  contribute  to  the  eventual  destruction  of  the  river  for  want  of  a 
proper  understanding  of  the  principles  involved  in  the  improvement  of  tidal  rivers. 
The  entrance  to  the  river  is  obstructed  by  mud  flats  extending  for  a  mile  from  the 
ihore,  over  which  there  is  a  minimimi  depth  of  1  foot  at  low  water.  The  tide  rises 
ibout  4^  feet.  These  flats  form  the  only  serious  obstruction  to  navigation,  and  be- 
Jides  the  removal  of  several  shoals  inside  and  a  proper  rectification  of  the  course  of 
ihe  river,  the  people  interested  in  the  commerce  of  the  Murderkill  desire  the  con- 
itruction  of  a  new  entrani^e,  allowing  vessels  to  pass  in  and  ont  at  all  stages  of  the 
ide.     A  7-foot  low- water  channel  wouhl  answer  the  present  needs. 

An  examinatiun  of  this  stream  was  made  in  1881  under  the  direction  of  Col.  William 
-lUdlow,  Corps  of  Engineers,  and  its  needs  very  clearly  set  forth  in  a  report  printed 
U  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  p.  817  ei  seq.  This  report 
iresented,  b€;sides  suggestions  for  the  improvement  of  the  river,  several  plans  for  a 
lew  outlet.  It  is  understood  that  no  action  to  carry  out  this  project  was  subsequently 
aken,  because  the  right  to  improve  the  stream  was  at  that  time  still  vested  in  the 
mproveiuent  company  chartered  by  the  State.  Ex-Governor  John  W.  Hall,  one  of 
he  directors,  has  informed  me  that  the  company  has  since  been  dissolved. 

The  country  around  the  Murderkill  is  an  extremely  fertile  one,  an<l  contains  some 
if  the  flnest  farms  in  the  State.  It  is  at  pre^sent  in  the  center  of  the  peach  belt,  and 
he  cultiA^ation  of  this  fruit  is  carried  on  upon  a  large  scale.  Frederica,  with  a  popu- 
ation  of  about  800,  is  the  only  town  on  the  river.  It  is  a  thriving  business  place, 
with  two  large  canneries,  one  shipyard,  and  thirty-eight  stores,  including  those  in 
he  country  contiguous  thereto. 

Tlie  wliite-oak  timber  growing  about  the  headwaters  of  the  Murderkill  is  con- 
idered  the  best  in  the  State  of  Delaware,  and  for  years  back  shi])building  has  been 
(uite  an  indiiHtrv  at  Frederica,  the  vessels  built  here  being  rated  first  class  by  the 
luderwriters,  on  a<'coant  of  their  strength,  material,  and  workmanship.  A  large 
ichooner  175  feet  in  length  was  recently  launched.  From  three  to  four  vessels  are 
milt  every  year.  Twenty  large  seagoing  seliooners  are  owned  here,  but  do  not  trade 
nto  the  river  on  account  of  the  limited  depth  of  water  in  the  channel  and  at  the 
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mouth.    Six  li^ht-draft  veasels,  owned  at  Frederica,  trade  regularly  in  and  oat  of 
the  river,  and  six  transient  yessels  make  irregular  trips  during  the  year. 

The  enterprising  spirit  of  the  citizens  has  been  amplj  shown  by  the  large  unomt 
of  money  expended  on  their  own  account  for  the  improvement  of  navigation.  The 
following  commercial  statistics,  however,  illustrate  the  extent  of  the  present  com- 
merce, and  may  prove  the  necessity  that  existed  and  still  exists  for  these  improT^ 
ments.  These  statistics  were  kindly  furnished  by  Mr.  Caleb  J.  8mithers,  secretary 
of  a  committee  of  citizens  of  Frederioa,  headed  by  Ex-Governor  Hall: 

Average  amount  of  trade  per  annum  at  FredericOy  Del. 

Wheat buahela..  lO^W 

Com do....  isaooD 

Peaches,  apples,  and  pears baskets . .  500l  006 

Berries quarts..  LOOfliflOO 

Tomatoes,  com, peaches,  and  pumpkins cans..  2,000^000 

Potatoes baskets..  50!OW 

Cabbage barrels. .  t  WO 

Turnips baskets..  5,606 

Timothy  and  salt  hay tons. .  500 

Wood cords..  2,(flO 

Railroad  ties 5<^(i» 

Pine  and  oak  piling 7,(W 

Pine  and  hemlock  timber feet,B.  M..  401^^ 

Oak  ship  timber do. . .  500,06(1 

Phosphate tons..  ^Oftl 

Coal do...  1,560 

Solder do...  30 

Stone,  brick,  and  tile • do. . .  139 

Tin  plate boxes..  7,flOII 

Bar  copper pounds. .  5W 

Lime bushels..  50,000 

Tomato  crates 85^006 

Calves  and  sheep head..  500 

Poultry  and  eggs  to  the  value  of $40,000 

General  merchandise  and  agricultural  implements  to  the  value  of $200^  OOO 

I  estimate  the  cost  of  a  survey  to  include  the  mouth  and  10  miles  of  the  riTer  it 
$600.    • 

Very  respectfully,  your  obedient  servant, 

A.  Stibrlis, 
Aeeietant  Engiur. 
Gen.  Wm.  F.  Smith, 
United  States  Agent. 
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United  States  Engineer  Office, 

Wilnwigtony  Del.y  December  2j  1891 

General  :  In  compliance  with  instructions  contained  in  Departmeit 
letter  dated  December  15, 1890, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  the  survey  of  Murderkill  River,  Deliiware,  made  undtf 
my  direction  in  accordance  with  the  requirements  of  the  river  vA 
harbor  act  of  September  19,  1890. 

The  streams  emptying  into  the  lower  part  of  Delaware  Bay  from  the 
State  of  Delaware  have,  as  a  general  rule,  very  crooked  channels  cut 
through  the  mud,  and  are  without  much  of  a  body  of  fresh  water  for 
their  origin.  The  soil  through  which  they  run  is  g:enerally  stiff  enough 
to  maintain  banks  with  steep  slopes,  and  the  cutting  which  has  been 
done  in  the  way  of  improvement  is,  as  a  general  rale,  very  durably 
Being  only  arms  of  the  sea,  the  more  the  straitening  prw^ess  is  appU^ 
to  them  the  better  they  are  scoured  by  the  tide.    The  St.  Jones  Biver 


MURDERKILL   RIVER,  DELAWARE.  5 

is  an  example.  There  was  no  tide  at  Dover,  the  head  of  navigation, 
^when  the  improvement  of  the  river  was  begun;  now  the  tide  isregolar 
and  considerable. 

The  great  obstacle  at  the  entrance  into  Delaware  Bay  of  the  Mur- 
derkill  and  other  streams  is  the  drifting  of  the  sand  of  the  bay  driven 
against  the  shore  in  an  inclined  direction  to  the  course  of  the  same. 
This  tends,  first,  to  make  a  large  flat  along  the  shore,  and  second,  to 
drive  the  mouths  of  the  various  streams  up  or  down  the  bay,  according 
to  the  direction  of  the  moving  sand  or  to  close  them  entirely  when  there 
is  no  fresh  water  supply  to  gather  head  and  force  a  way  through. 

The  plan  for  the  improvement  of  the  channel  of  the  stream  is  simple; 
that  for  benefiting  the  mouth  is  more  complicated  and  not  so  certain 
in  results.  For  the  Murderkill,  from  the  mouth  to  Frederica,  1  would 
recommend  that  a  channel  be  cut  80  feet  in  width  and  7  feet  In  depth  at 
low  water.  For  the  improvement  of  the  water  way  from  the  mouth  of 
the  river  into  the  7-foot  curve  in  Delaware  Bay,  I  would  recommend  a 
cut  250  feet  in  width  at  the  top  with  a  width  of  150  feet  at  the  bottom, 
the  material  to  be  deposited  on  either  side  the  cut  to  make  an  embank- 
ment to  be  at  least  2  feet  above  high  spring  tides.  The  cut  at  the  mouth 
of  the  St.  Jones  Biver  gives  hopes  that  such  a  plan  will  afford  a  cheap 
method  of  keeping  navigation  fairly  good  to  the  town  of  Frederica. 

The  alternative  of  a  jetty  seems  too  expensive  for  the  present  or  pros- 
pective demands  of  commerce,  and  the  cut  proposed  can  be  kept  open 
by  a  small  amount  si>ent  in  dredging  every  three  or  four  years. 

A  copy  of  the  report  of  Mr.  A.  Stierle,  assistant  engineer,  accom- 
panies this,  and  the  map*  of  the  survey  will  be  forwarded  in  a  few 
days. 

ESTIMATES. 

For  work  inside  the  bar  at  the  month  of  the  Mnrderkill; 

Dredging  200,000  cubic  yards  of  material,  at  14  cents $28, 000 

From  the  bar  to  the  7-foot  curve  in  Delaware  Bay : 

Dredging  115,000  cubic  yards  of  material,  at  17  cents 19,550 

Total 47,550 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent. 

Brig.  Oen.  Thomas  L.  Oasey^ 

Chief  of  EngineerSy  Tj,  B.  A. 

(Through  Col.  William  P.  Graighill,  Corps  of  Engineers,  Division 
Engineer,  Southeast  Division.) 

[First  indorsement.] 

TJ.  S.  Engineer  Offioe, 
Baltimore^  Md,,  December  3j  1891, 

Bespectfhlly  submitted  to  the  Chief  of  Engineers. 
The  plan  of  improvement  of  the  district  engineer  is  recommended  for 
approvaL    •    •    • 

Wm.  p.  Cbaighill, 
Ooloneli  Carps  of  Engineers. 

•  Not  printed. 
H.  Ex.  99 88 
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beport  of  mr.  a.  8tierlb,  assistant  enoinker. 

United  Statks  Engineer  Office, 
Wilmingtonj  Del.,  Xovtmher  f.5,  ISS/. 

Sir:  I  have  the  honor  to  submit  herewith  a  report  upon  the  survey  of  MurderklD 
River,  Delaware,  with  projects  for  the  improvement  or  the  same. 

The  report  on  a  preliminary  examination,  submitted  December  10,  1890,  conUio! 
all  the  information  necessary  relating  to  the  benefit  that  would  accrue  to  i^ommem 
and  navigation  if  this  river  was  improved,  and  I  would  respectfully  refer  to  it  in 
connection  with  the  present  report. 

The  survey  was  made  during  the  month  of  September  last,  and  extended  from  the 
bridge  at  Frederica  to  the  mouth  of  the  river,  and  alouK  the  bay  shore  for  aboat  1 
mile  above  and  below  the  mouth,  inclusive  of  the  off-shore  hydrography  to  the  1- 
foot  depth  in  the  bay.  As  the  towu  of  Frederica  forms  the  present  headof  Mrifi- 
tion  for  large  vessels,  the  part  of  the  river  above  the  bridge  was  not  included  in ^ 
survey.  The  shore  and  sounding  lines  within  the  river  were  located  entirelyb?  sta- 
dia measuremeuts,  on  account  of  the  lack  of  time  and  the  limited  funds. 

Two  tidal  stations  were  established,  one  at  the  wharf  at  Frederica,  the  other  just 
inside  the  mouth  of  the  river.  Observations  were  made  at  the  first-named  gntft 
for  twenty  days,  and  at  the  latter  for  twenty-eight  days,  covering  a  lunar  nioiitL 
The  average  rise  and  fall  of  the  tide  at  the  mouth  of  the  river  for  the  period  of  ob- 
servations was  found  to  be  3.83  feet:  at  Frederica  it  was  1.08  feet. 

About  4  miles  above  Frederica,  at  a  point  called  Fork  Landing,  the  river  diridei 
into  two  large  branches.  The  northerly  branch,  runniug  principally  throngh  i 
swampy  country  and  named  Big  Ditch  near  its  extremity,  is  about  10  miles  \m- 
The  southerly  or  Brown's  Branch  is  about  8  miles  long.  Tidal  influence  is  felt  fori 
distance  of  about  2^  miles  above  the  junction  of  the  branches,  but  is  feeble,  the 
average  rise  and  fall  being  less  than  1  foot.  The  channel  depth  above  Fredeiiei 
however,  is  such  that  boats  of  light  draft  and  lighters  can  and  do  use  it  at  hi^ 
water.  Not  many  years  ago  sailing  vessels  ran  up  to  Fork  Landing,  which  wa«  tfeffl 
the  most  prominent  shipping  point  on  the  river.  Competition  with  other  landiDfi 
further  down,  a  steady  increase  in  the  tonnage  of  the  vessels  navigating  theriTtf, 
and  a  slow  deterioration  of  the  upper  channel  finally  compelled  its  abandonment. 

The  Murderkill,  like  all  the  rivers  in  Delaware  flowing  through  broad  marsha^ 
was  once  unquestionably  a  large  estuary  with  a  powerfiil  tidal  volume  and  a  modi 
greater  capacity  than  now.  In  a  reciprocal  relation  the  outlet  must  have  been  deeper 
and  wider  and  was  perhaps  located  further  out,  nearer  the  main  channel  of  the  Kit. 
The  wearing  away  of  the  bay  shore,  which  in  its  retrograde  movement  eveutQill! 
shifted  the  outlet  upon  a  flat  fore  shore  the  residue  of  a  former  marsh ;  the  gradiul 
growth  and  closing  in  of  the  marshes  upon  the  sides  of  the  river,  reducing  the  mdth; 
the  upland  drainage  and  its  deposits  intotheriverimperceptibly  but  surely  changed 
the  cnaracter  of  the  stream,  until  it  has  become  in  proportion  to  its  length  the  most 
ill-conditioned  river  in  Delaware. 

As  a  more  recent  contribution  to  the  deterioration  of  the  river  should  be  added 
the  fruitless  cfl*orts  that  have  been  made  during  the  past  seventy  years  to  improve 
the  navigation  by  cutting  off  several  long  bends  separated  by  narrow  strips  of  land. 
The  sinuosity  of  these  caused  the  trip  from  the  mouth  to  the  head  of  navigation  t^o 
be  unusually  tedious  and  laborious.  During  the  period  mentioned,  six  cut-offs  or 
canals  were  dug,  aggregating  nearly  10,000  reet,  which  reduced  the  distance  between 
the  termini  over  4  nules,  but  which  reduced  the  tidal  volume  and  the  scouring  force 
as  well  and  that  in  a  much  greater  proportion.  The  effects  are  apparent  at  the  mouth 
of  the  river,  which  is  choked  by  a  sand  bar,  nearly  dry  at  low  water,  across  which 
the  ebb  currents  are  unable  to  maintain  any  perceptible  channel,  notwithstanding 
that  efforts  have  been  made  to  assist  nature  by  dredging. 

Another  danger  that,  with  the  diminishing  scouring  power  of  the  river,  thre&l- 
ens  to  close  the  outlet  altogether  is  the  continual  transport  of  sand  towards  the 
mouth  of  the  river  by  the  waves  along  the  bay  shore  south  of  the  entrance.  This 
movement  has  been  observed  to  take  place  invariably  in  the  direction  indicated, 
even  when  winds  firom  an  opposite  direction  prevail.  The  small  cape  which  is  form- 
ing on  that  side  is  gradually  receding  up  the  river,  and  is  projecting  more  and  more 
into  and  across  the  channel,  throwing  up  a  dam  which,  if  the  opposite  shore  does 
not  wear  away  correspondingly,  will  eventually  prevent  the  tide  from  going  in  Mid 
the  drainage  water  from  going  out,  making  a  standing  pool  of  the  Murderkill» 
unless  remedial  measures  are  taKen.  It  is  the  same  impending  fate  that  has  alreaflT 
overtaken  Cedar  Creek  and  Prime  Hook  Creek,  both  once  navigable  streams,  with 
their  outlets  on  the  same  shore  further  south. 

The  distance  from  the  mouth  of  the  river  to  the  bridge  at  Frederica  is,  measured 
Along  the  canals,  47,500  feet,  or  9  miles ;  along  the  old  bends  that  were  cut  off  i> 
was  70,100  feet,  or  13.2  miles,  a  difference  of  4.2  miles,  which  represents  the  amoont 
the  river  was  snortened  by  the  canala.    The  flats  outside  the  moutli  of  the  river  fti* 
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iiost  bare  at  low  water,  and  slope  very  zradually  towards  deep  water  in  the  bay 
til  the  3-foot  depth  is  reached,  when  tne  descent  becomes  steeper.  The  6-foot 
utour  lies  about  three-quarters  of  a  mile  ftom  the  shore.  The  entrance  to  the 
'er  is  funnel  shaped,  very  narrow  at  the  inner  base,  where  the  width  from  shore 
shore  is  90  feet,  the  maximum  depth  in  the  channel  being  8  feet  at  low  water, 
jiiediately  beyond  this  contraction  the  width  of  the  river  between  the  banks 
ureases  gratlually,  and  averages  150  feet  for  the  next  2^  miles,  the  average  depth 
the  channel  being  7.8  feet,  with  maximum  and  minimum  depths  of  13.5  and  3.8 
jt  respectively. 

The  width  of  the  remaining  section  of  the  river  as  far  as  Frederica  is,  with  the 
L-eption  of  where  canals  were  made,  remarkably  uniform,  averaging  90  feet.  The 
»au  depth  decreases  slightly  before  the  first  canal  is  reached,  but  from  there  up  it 
mains  at  about  the  same  average  of  6.2  feet. 

Ibout  20,200  feet  above  the  mouth  is  the  lower  end  of  the  first  canal,  Lowber's, 
fcde  in  1870.  It  is  1,300  feet  in  length  and  50  feet  in  width  and  has  a  depth  of  9 
it  at  low  water.  The  length  of  the  bend  cut  off  by  this  (;anal  is  7,700  feet.  This 
nd  is,  like  the  others  that  were  out  off,  now  gradually  filling  up,  and  has  a  depth 
4  feet  at  low  water. 

From  the  upper  end  of  Lowber's  canal  to  the  nextj  Cole'n,  is  1,000  feet.  Cole's  cut, 
ide  in  1854,  is  1,500  feet  long,  43  feet  wide,  and  has  a  low-water  depth  of  5^  feet, 
le  bend  it  avoided  is  a  short  one,  2,700  feet  in  length,  and  contained  a  hard  shoal 
th  less  than  3  feet  of  water  over  it  at  low  tide. 

The  distance  along  the  river  between  Cole's  canal  and  the  following  one  is  900  feet, 
le  latter,  being  the  longest  of  all  and  therefore  commonly  called  Long  Cut,  was 
iginaUy  Warren's  canal,  made  in  1830.  The  upper  half  was  dug  in  a  deflected 
rection  from  the  lower.  Its  length  is  2,500  feet,  the  general  width  50  feet,  and  the 
pth  at  low  water  7.5  feet.  This  canal  shortened  the  old  bed  of  the  river  7,800 
it ;  the  old  course  is  fast  filling  up. 

In  continuation  of  Warren's  canal,  and  just  across  the  river,  is  the  outlet  of  Walk- 
's canal,  made  in  1820.  Its  length  is  1,200  feet;  its  width  55  feet,  and  the  average 
pth  8  feet.  The  bend  of  the  river  cut  off  by  this  canal  was  5,200  feet  long  and 
iS  almost  entirely  closed  up,  being  to-day  only  a  narrow  shallow  drain. 
Opposite  the  upper  end  of  Walker's  canal  is  Bradley's  canal,  with  a  direction 
ghtly  turned  to  the  southward.  It  was  dug  during  the  year  1879,  comparatively 
recent  date,  and  is  1,950  feet  long.  The  average  width  is  40  feet  and  the  depth 
water  at  low  tide  8  feet.  About  3,700  feet  of  the  former  course  of  the  river  were 
rered  from  the  rest  by  this  cut-off.  The  bend  itself  was  not  extraordinarily 
Doked  and  possessed  a  uniform  curvature. 

From  the  upper  terminus  of  this  canal  to  the  next  and  last  one  happily  extends  a 
ffcch  of  the  river  which  is  4,600  feet  in  length.  The  meanderin^s  of  tiie  river  begin 
lose  their  great  depth  and  long  sweep  as  they  approach  the  mainland.  The  upper- 
>st  of  the  canals,  the  West  canal,  was  excavated  in  1853  to  avoid  a  bend  in  the 
rer  4,700  feet  long,  which  almost  returned  upon  itself.  The  canal  is  675  feet  long, 
feet  wide,  and  has  an  average  depth  of  7.5  feet.  From  this  canal  up  the  course 
the  liver  is  comparatively  straight. 

The  tidal  data  offer  excellent  means  for  arriving  at  conclusions  relative  to  the  con- 
biou  of  a  river  and  ja^eneraUy  show  the  extent  to  which  the  unfavorable  features  of 
e  same  can  be  ameliorated  by  proper  improvements.  As  the  entrance  to  the  St. 
ues  River  is  only  3,000  feet  above  that  of  the  MurderkUl  and  has  been  recently 
proved,  together  with  the  whole  river,  a  comparison  of  the  tidal  observations  made 
the  mouth  of  the  Murderkill  with  similar  observations  made  at  the  mouth  of  the 
.  Jones  nearly  three  years  a|;o  will  more  fully  show  the  enfeebled  state  of  the  tide 
the  former  and  assist  to  verify  the  deductions  previously  enumerated  in  this  re- 
rt. 

rhe  time  of  high  water  and  its  rise  to  a  common  plane  is  the  same  at  both  rivers. 
le  duration  of  rise,  which  is  five  hours,  and  of  f(dl,  which  is  a  little  over  seven 
urs,  is  also  nearly  the  same :  the  flood  being  three  minutes  shorter  and  the  ebb  six 
nutes  longer  at  the  MurderKill.  The  stands  at  both  low  and  high  water  are  one- 
If  as  long  in  duration  at  the  St.  Jones;  indicating  a  rapid  transition  from  one 
ase  of  the  tide  to  the  other  and  a  freer  waterway  for  the  tide  to  move  in.  This 
It  characteristic  is  further  illustrat>ed  by  a  glance  at  the  ebb  tide.  Whilst  in  the 
.  Jones  the  law  of  the  fall  of  the  ebb  tide  is  represented  by  a  smooth  symmetrical 
rve  from  one  stand  to  the  other,  one  similarly  constructed  for  the  Murderkill  is 
Qsiderably  distorted,  particularly  so  duriug  the  last  hours.  For  about  three  and 
ree-fourths  hours  after  high  water  the  tide  falls  in  the  same  ratio  at  both  gauges. 
Le  ebb  at  the  St.  Jones  then  continues  to  fall  in  accordance  with  the  usual  laws 
served,  but  the  ebb  in  the  Murderkill  suddenly  comes  to  nearly  a  stand,  falling  for 
e  remaining  three  and  one-half  hours  only  five-tenths  of  afoot,  during  which  time 
e  ebb  in  the  first  river  has  still  to  go  down  1^  feet  to  reach  its  low -water  plane, 
other  words,  the  low- water  plane  lies  1  foot  lower  in  the  mouth  of  the  St.  Jones 
an  in  the  month  of  the  Murderkill,  which  was  verified  by  a  line  of  levela  ran  be- 


,  juiu,  nvuuiju,  by  tae  l 
its  progreu.  OqI;  tai  inatloguat 
duriDK  B  Hood  epoch,  and  I  am  coi 
most  mjarious  of  all,  m  the  old  ri 
offered  a  pasaagena;  fot  the  tide  ie 
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tween  the  gangM  and  by  the  observatioiu,  which  give  the  mean  rin  and  bll  Lt  M 
and  3.8  feet  leiipectiTely. 

It  Is  evident  that  as  both  eatnariea  aie  of  abont  the  same  length,  21  mila,  ■ilh 
Borroiiiiding  cooditione  Bimilar  in  every  respect,  the  St.  Jonee  River  la  at  piewntlbf 
anperior  reo^ptai'le  for  receiving  and  holding  a  large  tidal  volume.  Thr  coapan 
tively  Biniill  amount  of  water  entering  the  Marderkill  River  daring  the  five  bonti  cj 
the  flood  tide  recedes  again  in  the  same  number  of  Louib,  giving  the  lower  tectiiiii  ti 
the  river  the  appearance  of  a  thjH  race  that  baa  been  shut  off. 

In  the  upper  part  of  the  Hurderkill  River  the  average  depth  in  the  channel  a,  u 
stated  before,  6.2  feet,  yet  the  tide  risee  and  fall*  only  1  foot  at  a  point  g  miles  ibon 
the  mouth.  By  analogy  with  other  Delaware  riverB  it  should  not  be  less  than  }(m 
at  this  distance.  This  clearly  proves  the  retardation  of  the  tide,  tirst,  by  the  abab 
»t  the  mouth,  and,  second,  by  the  narrow  canals,  «b,ichaacc«aeivelvtliratUe  it  dvn; 
"  '  .      <        . .      ,n,„uiit  of  water  can  Ret  throuaih  theee  piriBt 

need  tliat  Wallter's  canal  is  in  that  r«apect  iht 
bed  that  pa«aed  around  it  and  which  fon*ai< 
^        _  ow  closed  up. 

It  is  obvious  that,  with  the  obstructions  at  the  mouth  removed,  s  proper  inmat 

gven  to  the  width  of  the  artificial  canals,  and  by  dredging  ehoale  and  by  lecti^inf 
e  shore  linei  in  the  upper  river,  the  tidal  volume  of  the  river  can  be  increuol  V 
■acL  aa  extent  m  to  add  1  foot  to  the  rise  and  fall  of  the  tide  «t  the  mouth  and  i!m 
at  Frederioa.  Greater  percuanency  in  niaiutaiuiug  a  proper  chAUuel  depth  vinM 
thereby  be  insured. 

The  protect  herewith  submitted  is  for  a,  7-foot  low- water  channel  from  the  '•■(«* 
depth  in  Delaware  Bay  to  the  wharves  at  Frederics.  The  proposed  cat  «CT0«  i 
flats  at  the  entrance  of  the  river  is  about  5,170  feet  long,  and  in  order  to  eivc  ii 
cross-sectional  area  of  the  same  size  as  the  average  one  in  the  lower  part  ofthelii 
ite  width  has  been  Hied  at  150  feet.  It  will  require  the  removal  of  119.000  cahc 
yards  of  material  to  make  this  cnt.  The  width  proposed  for  the  channel  every vbn 
inside  the  river  is  80  feet.  There  are  shoals  that  need  dredging  to  the  projwoJ 
deptk  and  all  the  canals  have  to  be  wideued,  which  will  reqnire  a  total  of  ^W 
cnbic  yards  of  dredging.  * 

The  cut  at  the  month  is  made  to  converge  towards  the  oat  leading  ont  ol  Ot 
mouth  of  the  St.  Jones  River,  so  that  in  the  future  both  may  be  brought  togethnii 
one.    A  more  rational,  but  also  more  costly  and  elaborate,  project  for  a  nen  u^ 
improved  outlet  would  be  to  lead  the  Murderkill  River  iuto  the  St.  Jones  K'ti 
by  cutting  across  the  intervening  neck  of  land  occupied  by  Bowers  Beach  villip. 
joining  both  a  short  distance  above  the  steamboat  wharf.     The  junction  m 
naturally  form  a  small  land-locked  harbor  for  the  numerous  small  vessels  and  t> 
plying  upon  the  bay.     It  would  cost  less  in  the  end  to  make  and  maintain  a  i 
protected  single  outlet  for  both  rivers  as  thus  ontlined,  bnt  there  ia,  without  u; 
very  tangible  reason,  a  very  strong  local  opposition  on  the  part  of  the  people  lim; 
on  the  uurderkill  side  against  a  united  outlet. 

It  is  proposed  to  deposit  all  the  material  to  be  dredged  from  the  proposed  col 
along  the  south  side  of  the  same,  to  form  an  embaukment,  that  will  serve  as  a  nadfW 
for  inture  protective  works.  The  cut  at  the  St,  Jones  Kiver  will  have  to  be  similiri; 
protected  on  the  north  side.  With  the  in  and  outgoing  corrpnts  thusoaofiiied,!! 
IS  thought  that  the  formation  of  a  bar  at  the  extreme  offshore  endaof  bothcuIKU 
in  a  great  measure  be  prevented. 


300,000cnbiayardeof  dredging  within  the  river,  at  15  cents tSUJ^ 

115,000  cubic  yards  of  dredging  at  the  month,  at  20  cente AW* 

Total "aiw 

Very  respectfully,  your  obedient  Berront, 

A.  Stukle, 


<j2d  Congress,  )    HOUSE  OF  EEPEESENTATIVES.     (  Ex.  Doo. 
l»t  Session,     i  I   :Sd.22. 
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LETTER 

FBOM 

THE  ACTING  SECRETARY  OF  WAR. 


TBAKSMITTENO; 


With  a  letter  from  the  Chief  of  Engineers,  report  of  the  examination  and 
survey  of  West  Odlveston  Bay,  Texa^y  from  Christmas  Point. 


Jakuaby  6, 1892. — ^Referred  to  the  Committee  on  Rivers  and  Harlion  and  ordered 

to  be  printed. 


War  Department, 
WaiShinffUm,  December  15, 1891. 

Sir:  I  have  the  honor  to  inclose  herewith  a  letter  from  the  Chief  of 
Engineers,  dated  December  11, 1891,  together  with  copies  of  reports  from 
Maj.  Charles  J.  Allen,  Corps  of  Engineers,  dated  December  12, 1890. 
and  November  27, 1891,  respectively,  of  a  preliminary  examination  ana 
survey  of  West  Galveston  Bay,  Texas,  from  Christmas  Point,  with  a 
view  of  reopening  the  channel  through  West  Bay,  made  by  him  in  com- 
pliance with  the  provisions  of  the  river  and  harbor  act  of  September 
19, 1890. 

Very  respectfnllyy 

L.  A.  Grant, 
Acting  Secretary  of  Yfa/r. 

The  Speaker  of  the  House  of  Bbpresentative& 


Offioe  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  December  11, 1891. 

Sir:  I  have  the  honor  to  submit  herewith  copies  of  reports,  dated 
December  12, 1890,  and  November  27,  1891,  respectively,  upon  prelimi- 
nary examination  and  survey  of  West  Galveston  Bay,  Texas,  from 
Christmas  Point,  with  a  view  of  reopening  the  channel  through  West 
Bay,  made  by  Maj.  Chas.  J.  Allen,  Corps  of  Engineers,  in  compliance 
with  provisions  of  river  and  harbor  act  approved  September  19, 1890. 

The  proposed  improvemcDt  contemplates  straightening  and  slightly 
deepening  the  channels  and  removing  the  pointS  bordering  them,  by 
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dredging,  80  as  to  afford  a  least  width  of  200  feet  and  depth  of  ^  feet 
in  West  Bay  between  the  railroad  bridges,  near  Galveston,  and  San 
Luis  Pass,  and  a  least  width  of  100  feet  and  depth  of  3  feet  in  Oyster 
Bay  along  Christinas  Point;  and  marking  the  channel  by  beacons 
The  total  cost  of  this  work  is  estimated  at  128,998.80. 

The  map  being  very  large  is  retained  in  the  ofl&ce  of  the  Chief  of 
Engineers. 

Very  respectfully,  your  obedient  servant* 

Thos.  Lincoln  Casey, 
Brig,  Oen.,  Chief  of  JEngineerh 
Hon.  L.  A.  Grant, 

Acting  Secretary  of  War. 


preliminary  examination  of  west  galveston  bay,  texas,  fbom 
christmas  (christians)  point,  with  a  view  of  reopening  the 
channel  through  west  bay. 

United  States  Engineer  Office, 

Oalveston,  Tex.,  December  12,,  1890, 

General:  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  of  "  West  Galveston  Bay,  from  Christians  Point, 
with  a  view  of  reopening  the  channel  through  West  Bay,"  made  in 
compliance  with  the  requirements  of  sections  17  and  18  of  the  nw 
and  harbor  act  of  Congress  approved  September  19,  1890. 

West  Bay  is  an  expanse  of  water  between  Galveston  Island  and  Ik 
mainland,  and  extending  from  Galveston  Bay  to  San  Luis -Pass.  B^ 
tween  West  Bay  and  Bastrop  and  Oyster  bays  is  Mud  Island.  (Plea^ 
see  United  States  Coast  Survey  Chart  No.  105.) 

The  point  of  land  between  Oyster  and  Bastrop  bays  is  noted  on  that 
chart  as  Christmas  Point,  though  it  is  sometimes  called  Christians 
Point. 

Oyster  Bay  is  connected  with  the  Brazos  Eiver  by  a  canal  executed 
by  a  private  corporation.  This  canal,  I  am  informed,  is  now  undergoing 
deepening  to  maintain  a  5-foot  depth  of  water. 

•An  examination  of  West  Galveston  Bay  was  made  in  November  last 
under  my  direction  by  Mr.  R.  B.  Tal/or,  assistant  engineer.  The  fol- 
lowing, quoted  from  his  report  of  the  examination,  shows  the  present 
condition  of  the  channel  and,  approximately,  the  extent  of  obstruction 
to  a  5foot  navigation: 

In  accordance  with  the  above  instructions  I  left  Galveston  at  8:30  a.  m.  of  the 
27th  with  the  schooner  Andrew  Boden  for  Christmas  Point,  via  West  Galveston  fiay- 
The  first  obstruction  to  a  5-foot  navigation  was  encountered  at  the  Deer  Islands, 
where  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  at  the  time,  10  a-  ^t 
27th  instant,  being  approximately  about  three-fourths  of  a  foot  below  mean  lov 
tide,  with  a  l>ottom  width  of  from  50  feet  to  100  feet  (approximately)  for  a  distance 
of  about  one-half  a  mile.  Second  obstruction  was  found  at  Caronkaway  Keef,  < 
miles  southwest  of  the  Deer  Islands,  over  which  31  feet  was  the  least  depth  foand. 
The  present  steamboat  channel  is  about  three-fourths  of  a  mile  to  the  northward  oj 
the  old  dredged  cut  which  was  filled  up  by  the  cyclone  of  1875.  The  present  channw 
through  the  reef  is  quite  lumpy  for  a  distance  of  about  three-fourths  of  a  mile,  witn 
about  3  feet  of  water  on  the  lump  at  mean  low  tide.  Third  obstruction  is  at  Sh^" 
Island,  which  lies  about  three-fourths  of  a  mile  southwest  of  Caronkaway  Reef,  on 
which  is  about  3  feet  of  water  at  mean  low  tide;  length  of  shoal  about  one-fonrtn 
mile.  Fourth  obstruction  is  about  1|  miles  north  of  San  Luis  Pass,  on  which  ▼>* 
found  4  feet  of  water  (12  m.,  27th  instant),  tide  approximately  at  mean  low;  lengtn 
of  shoal  about  one-half  mile.  Fifth  obstruction  is  in  Oyster  Bay,  about  three- 
fourths  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  channel  U»8* 
dredged  makes'  asharp  aii«:le  with  the  general  line  of  the  cut  (see  chart).  Tliree 
feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  contour  to  5- 
foot  contour  being  about  one-half  mile. 
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It  appears  trom  paper  (copy  herewith)  received  from  Mr.  Branch  T. 
3Iasterson,  of  Galveston,  that  the  State  of  Texas  in  1859  had  a  channel 
<iredged  across  Deer  Island,  Shell,  Carancahua  (Caronkaway),  and 
Ohristian  Point  reefs,  and  that  the  channel  remained  open  sixteen  years 
until  its  depth  and  width  were  reduced  by  the  cyclone  of  1875.    Also, 
that  this  channel,  when  open,  furnished  an  outlet  to  market  for  the 
crops  of  Brazoria  County,  which  now  has  a  population  of  11,000,  as  well 
as  of  the  most  thickly  settled  part  of  Matagorda  County  and  the  lower 
part  of  Fort  Bend  County;  in  fact,  for  all  freight  tributary  to  Brazos 
River  and  Chocolate  and  Bastrop  bayous  and  Oyster  Creek.    That  the 
partial  closing  of  the  channel  by  the  cyclone  of  1875  forces  a  large  part 
of  the  traffic  to  be  carried  on  by  hauling  to  the  river  and  by  boating  to 
Columbia,  about  40  miles  above  the  mouth  of  the  river,  thence  by  rail- 
road to  Houston  and  Galveston,  causing  loss  of  time  and  additional 
expense  to  farmers  in  shipping  their  produce  to  market.    That  notwith- 
standing the  delay  in  waiting  for  high  tides  to  enable  crossing  the  reefs, 
one  steamboat  brings  to  market  large  quantities  of  cotton  and  that  it 
carries  in  return  cai'goes  of  merchandise.    That  a  great  deal  of  freight 
is  also  caiTied  by  saU  vessels  in  the  open  Gulf  by  selecting  times  when 
the  Gulf  is  sufficiently  calm  to  take  the  risk,  though  insurance  compa- 
nies have  declined  to  insure  cargoes  by  the  open  Gulf  route  as  being  too 
hazardous  for  regular  navig«^tion  by  light-draft  bay  and  river  sail  ves- 
sels or  steamers.    And  that  the  reopening  of  the  channel  through  the 
reefs  will  increase  safety  and  speed  in  navigation  and  develop  a  con- 
stantly increasing  trade. 

From  a  statement  also  made  by  Mr.  Masterson,  December  6  (copy 
herewith),  it  appears  that  the  value  of  the  traffic  through  West  Bay  in 
one  season  from  Brazos  River  alone  amounted  to  $732,000.  In  that 
statement  it  is  also  claimed  that  one  steamboat  from  the  Brazos  Elver 
{by  this  route)  running  constantly  reduced  freight  charges  50  per  cent. 

It  would  appear  from  the  report  and  statistics  that  the  channel 
through  West  Galveston  Bay  to  Christians  (Christmas)  Point  is  worthy 
of  improvement  by  the  General  Government,  provided  the  cost  of  such 
be  not  disproportionate  to  the  extent  of  the  traffic  as  stated. 

The  ex  pense  of  a  full  survey  from  which  to  determine  the  practicability 
and  cost  of  su(^h  improvement  is  estimated  at  $3,000. 

Appeufled  hereto  are  an  extract  fi-om  the  report  of  Mr.  Talfor  and 
copies  of  statements  by  Mr.  Masterson, 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  J  Corps  of  Ertgineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  JJ.  8.  A. 

(Through  Col.  C.  B.  Comstock,  Corps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  indorsement.] 

U.  S.  Engineer  Office, 

Southwest  Division, 
New  York,  December  22^  1890. 

Respectfully  forwarded  to  the  Chief  of  Engineers. 
I  concur  in  the  opinion  of  the  local  engineer  that  this  route  is  worthy 
of  improvement.    To  what  extent  depends  on  the  cost,  which  can  only 
be  determined  by  a  survey. 

C.  B.  Comstock, 
Colonel  of  Engineers^  Bvt  Brig.  Gen,,  U.  S,.A,j 

IHvision  Engineer, 
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llEPOUT  or  MR.  B.   B.   TALFOH,   assistant  ENOimSH. 

United  States  Engineer  OmcSi 

Galveston f  Tex.,  November  £9^  18S0» 

Sir:  I  hnvi'  the  honor  to  repott  on  a  preliminary  examination  of  the  ch&niwla 
throujxh  Wt'ftt  Galveston  Bay  to  Christma*!  Point,  per  your  letter  of  instmctloofloii 
tho  2(:th  iiiHtaut.     In  accordance  with  the  above  instmctiona;  I  left  Galveston U 
8:3()  a.  m.  uf  the  27th  with  the  schooner  Andrew  Boden  for  Christmas  Point  via  ^«t 
OalvcNton  Bay.    The  tirst  obstruction  to  a  5-foot  navigation  was  enronntered  at  the 
Dci'i'  Islands/  where  but  3  feet  was  found  in  the  steamboat  channel,  the  tide  atttw 
tinu%  10  a.  m.,  27th  instant,  being  approximately  about  thre«- fourths  of  a  foot  beloT 
uieiui  low  tide,  with  a  bottom  width  of  from  50  feet  to  100  feet  wide  (approximately) 
fur  a  distance  of  about  one-half  a  mile.    Second  obstruction  was  found  at  CaroolLi- 
way  Reef,  7  miles  southwest  of  the  Deer  Islands,  over  which  3^  feet  was  the  kait 
depth  found.    The  present  steamboat  channel  is  about  three-fourths  of  amil«to 
the  northward  of  the  old  dredged  cut  which  was  filled  up  by  the  cyclone  of  18^. 
Tlic  ]iresent  channel  through  the  reef  is  quite  lumpy  for  a  distance  of  about  thiee^ 
fourths  of  a  mile,  with  about  3  feet  of  water  on  the  lump  at  mean  low  tide.    Third 
obnt ruction  is  at  i^hell  Island,  which  lies  about  three-fourths  of  a  mile  southwest  of 
Curoukaway  Reef,  on  which  is  about  3  feet  of  water  at  mean  low  tide;  length  of 
shoal  about  one- fourth  mile.    Fourth  obstruction  is  about  1\  miles  north  of  San  Lois 
Pns8,  on  which  was  found  4  feet  of  water  (12  m.,  27th  instant),  tide  approximatelj  st 
mean  low ;  length  of  shoal  about  one-half  mile.    Fifth  obstruction  is  in  Oyster  Bay, 
about  three-fourth^  of  a  mile  to  the  southwest  of  Christmas  Point,  where  the  chaa* 
uel  last  dredged  makes  a  sharp  angle  with  the  general  line  of  the  cut  (see  chart). 
Three  feet  was  the  shoalest  depth  found  at  this  point,  its  length  from  5-foot  coutoer 
to  5-foot  contour  being  about  one-half  a  mile. 

In  connection  with  the  above,  I  would  respectfully  refer  t<o  the  fact  that  if  the 
channels  through  the  reelis  were  staked  off  with  beacons  similar  to  the  one  at  Han. 
nas  Island  in  Galveston  Bay,  the  present  navigation  would  be  greatly  benefited 
thereby. 

3  beacons  at  Deer  Island. 

3  beacons  at  Caronkawav  Beef^ 
2  beacons  at  Shell  Island. 

2  beacons  at  San  Luis  Pass. 

4  beacons  at  Christmas  Point. 


CHARACTER  OF  BOTTOM8. 

At  Deer  Island,  shell  and  mud;  at  Caronkaway,  shell  and  mud;  at  San  Luis  PiVr 
sand ;  at  Christmas  Point,  soft  mud  in  channel,  stiifer  mud  on  sides  of  cut. 
Attached  herewith  are  commercial  statistics  fiirnished  by  Mr.  Branch  Masterson. 
Very  respectfully,  your  obedient  servant, 

B.  B.  Talfor, 
UniUd  Statet  AtHstant  £ngineer* 
Maj.  Chas.  J.  Allen, 

Corpa  of  Mngineers,  U,  8,  A» 


STATEMENT  FURNISHED  BT  MR.   BRANCH  T.  MA6TER80K,  KOVSMBBB  6,  1890. 

In  1859  the  State  of  Texas  had  a  channel  dredged  across  Deer  Island  Beet  Shdl 
Beef,  Caraneahua  Reef,  and  Christian  Point  Reef,  the  balance  of  the  entire  difltanw 
through  West  Galveston  Bay  gives  open  water  navigation  for  vessels  drawing  noi 
exceeding  5  feet.  This  channel  remained  open  until  the  cyclone  of  1875,  sixteen 
years,  without  a  dollar's  expense,  and  wiis  constantly  used.  That  cyclone  hv^**?" 
lent  force  of  the  water  tilled  in  the  channel  on  the  sides  with  sand  and  small  sheus 
until  it  became  only  from  2*  to  3  feet  at  low  tide,  and  too  narrow  to  pass  througn 
except  at  full  tide.  When  this  channel  was  open  it  furnished  the  outlet  to  marK" 
for  the  crops  of  Brazoria  County,  which  now  has  a  population  of  over  11.000  peopi*? 
as  well  as  the  most  thickly  settled  part  of  Matagorda  and  lower  part  of  Fort  BeB^ 
(^ounty,  in  fact  all  freight  tributary  to  Brazos  River  and  Chocolate  and  Ba»W>p 
bavoiiH  and  Oyster  Creek.  . 

The  trade  kept  two  steamboats  with  carrying  capacity  of  500  bales  of  cotton  eacu 
coustautly  employed,  and  numerous  sail  vessels  and  trading  boats.    The  partial  w^** 
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ing  of  the  channel  forcee  a  large  part  of  the  traffic  to  be  carried  on  b^  hauling  to  the 
river,  boating  to  Colnmbia,  about  40  miles  from  the  mouth  of  the  river,  and  thence 
to  be  hauled  by  railroad  up  to  Houston  and  down  to  Galveston,  causing  loss  of  time 
and  additional  expense  for  farmers  to  get  their  freight  or  ship  their  products  to 
market.  Notwithstanding  the  delay  of  waiting  for  high  tides  to  cross  these  reefs, 
one  steamboat  has  brought  to  market  over  this  route  thousand  bales  of  cotton  from 
September  1,  1889,  to  May  1, 1890,  and  carrying  returning  cargoes  of  merchandise,  and 
a  large  part  of  the  freight  was  brought  by  sail  vessels  in  the  open  Gulf  by  selecting 
times  when  the  Gulf  was  sufficiently  calm  to  take  the  risk.  Insurance  companies 
have  declined  to  injure  cargoes  by  the  open  Gulf  route  as  being  too  hazardous  for 
regular  navigation  by  lieht-draft  bay  and  river  sail  vessels  or  steamers. 

The  reopening  of  the  channel  through  the  reefs  will  increase  the  safety  and  speed 
in  navigation  and  develop  a  constantly  increasing  trade.  This  would  require  at 
Deer  Island  Reef  dredging  from  1  to  3  feet  deep,  60  feet  wide,  800  yards  long ;  at 
Shell  Reef,  about  400  yards  long;  at  Carancahua  Reef,  about  600  yards  long,  and 
CJiristian  Point  Reef,  about  500  yards  long.  When  the  State  of  Te^as  dredgml  this 
channel  in  1859  no  timber  or  other  material  was  used  to  prevent  the  filling  up,  the 
ebb  and  flow  of  the  tide  through  the  channel  keeping  it  open  without  expense  until 
partially  filled  in  by  shell  and  sand  moved  by  the  cyclone  in  1875. 


UTTBB  OF  MR.   BBANCQ  T.   MABTKRSON,   ATTORNEY  AT  LAW. 

Galveston,  Tex.,  December  6j  1890. 

Dear  Sir:  In  response  to  your  inquiry  as  to  the  extent  of  the  traffic  to  be  bene- 
fited by  opening  the  channel  through  the  reefs  in  West  Bay,  I  beg  to  report  that  in 
one  season  the  traffic  from  Brazos  River  alone  was  as  follows : 

Sugar,  2,240  hogsheads $224,000 

Cotton,  3,600  bales 216,000 

Molasses,  2,500  barrels 50,000 

Hides,  8,000 '. 30,000 

Lumber,  445,000  feet 9,000 

Merchandise,  20,300  barrels 203,000 

Total , 732,000 

This  only  includes  the  freight  of  light-draffc  steamers,  and  would  easily  be  doubled 
bat  for  the  fact  that  in  low  tides  in  winter,  when  the  bulk  of  the  crop  is  marketed, 
the  steamers  ire(}uently  take  a  week  waiting  for  tides  to  cross  the  reef,  and  all 
freight  that  requires  prompt  and  certain  delivery  could  not  come  by  the  bay  route. 
The  commerce  would  not  onlv  be  increased,  but  a  reliable  water  route  would  result 
in  greater  competition  and  cheaper  freight.  One  steamboat  from  the  Brazos  Kiver 
running  constantly  has  resulted  in  a  reduction  of  50  per  cent  in  freight  charges.  In 
giving  data  I  have  omitted  boats  from  Oyster  Creek,  Bastrop,  and  Chocolate  bayous, 
as  I  have  not  the  information  as  to  them. 
Very  respectfully, 

Branch  T.  Mabtbrson. 
Maj.  Chas.  J.  Allen, 

Carpi  of  Sngineorif  U.  3»  A, 


SURVEY  OF  WEST  GALVESTON  BAY,  TEXAS,  FROM  CHRISTMAS  (CHRIS- 
TIANS) POINT,  WITH  A  VIEW  OF  REOPENING  THE  CHANNEL  THROUGH 
WEST  BAY. 

United  States  Engineer  Office, 

Oalveston^  Tex.j  November  27^  1891. 

General:  I  have  the  honor  to  submit  herewith  my  report  of  a  sur- 
vey of  "  West  Galveston  Bay,  from  Christians  Point,  with  a  view  of 
reopening  the  channel  through  West  Bay,"  made  in  compliance  with  the 
requirements  of  sections  17  and  18  of  the  river  and  harbor  act  of  Con- 
gress of  September  19,  1890. 

In  my  report  of  the  preliminary  examination  of  the  bay,  dated  Decem- 
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ber  12, 1890, 1  wrote,  referring  to  certain  statements  forwarded  with 
that  report,  as  follows : 

It  would  ajipear  from  the  report  and  statistioB  that  the  channels  through  West  Bay 
to  Christians  ((yhristmas)  Point  are  worthy  of  improvement  by  the  General  GoverD- 
ment,  provided  the  cost  of  such  be  not  disproportionate  to  the  extent  of  the  tnffie 
as  stated. 

A  full  survey  from  which  to  determine  the  cost  of  improvement  w» 
made  in  March  and  April  last,  excepting  that  the  shore  lines  of  Dm 
Island  were  run  during  the  past  month. 

The  survey,  covering  39  square  miles,  24  of  which  were  sounded,  wm 
made  under  my  direction  by  Mr.  Gerald  Bagnall,  assistant  engineer,  & 
copy  of  whose  report  upon  the  same  is  herewith.  The  sum  of  $2,000  was 
allotted  me  for' the  purpose  of  making  the  survey. 

It  was  necessary  to  sound  large  portions  of  the  bay  closely,  as  there 
had  been  no  survey  of  the  locality  since  1880,  and  it  was  important  to 
ascertain  what  changes,  if  any,  had  occurred  in  channels  since  that 
year.  It  was  claimed  by  some  interested  in  the  navigation  of  the  bay 
that  channels  excavated  through  the  shoals  by  the  State  of  Texas  in 
1859  had  been  more  or  less  tilled  up  by  the  cyclone  of  1875.  It  appeared, 
therefore,  as  not  unlikely  that  the  cyclone  of  1886  might  have  caused 
further  tilling  of  the  channels. 

The  act  authorizes  an  examination  or  survey,  or  both,  "  from  Chris- 
tian's Point."  From  direct  information  gained  it  was  evident  that  the 
point  of  land  lying  between  Bastrop  and  Oyster  bays  and  about  3  miles 
west  of  San  Luis  Pass  was  the  point  meant  in  the  act.  On  the  U.  S. 
Coast  Survey  chart  this  point  is  marked  as  Christmas  Point,  by  which 
name  it  is  most  generally  known.  The  channel  passing  along  the  point 
is  claimed  to  be  the  most  difiBcult  of  navigation  of  any  of  the  channels. 

The  survey  commenced  at  a  point  between  the  railroad  bridges  which 
cross  from  Galveston  Island  to  the  mainland  of  Texas  and  Deer  Islands, 
and  extended  to  the  west  end  of  Oyster  Bay,  the  whole  being  regarded 
as  West  Bay. 

The  ruling  depth  at  mean  low  tide  from  the  railroad  bridges  to  San 
Luis  Pass  is  3^  feet,  excepting  at  Karonkaway  Reef,  where,  in  a  few 
places,  it  is  3.2  feet.    For  considerable  distance  there  is  a  depth  of  5  feet 

In  San  Luis  Pass,  which  connects  West  Bay  with  the  Gulf  of  Mexico, 
the  depth  is,  according  to  U.  S.  Coast  Survey  chart,  7  to  8  feet.  The 
ruling  depth  in  Oyster  Bay  up  to  the  entrance  to  the  Galveston  and 
Brazos  Canal,  which  connects  that  bay  with  Brazos  River,  is  3  feet,  ex- 
cepting for  a  short  distance,  over  which  it  is  2.8  feet.  The  depth  in  the 
canal  has  been  increased  by  dredging  during  the  past  season,  as  I  am 
informed,  to  7  feet. 

The  average  rise  of  the  tide  in  West  Bay  is  about  1  foot.  During 
the  prevalence  of  '*  northers"  the  depth  in  the  bay  is  considerably  less 
than  that  at  mean  low  tide,  and  vessels  are  at  such  times  subject  to 
delay. 

The  canal  is  owned  and  operated  by  a  private  corjwration,  which  has 
the  right  to  exact  tolls  01  vessels  making  use  of  it.  Improvement  of 
the  mouth  of  the  Brazos  River  is  also  carried  on  by  a  private  conwra- 
tion,  which  is  empowered  to  collect  tolls  under  certain  regulations. 
Vessels  entering  Brazos  River  from  the  Gulf  of  Mexico,  and  con- 
versely, pass  through  one  or  the  other  of  these  improvements. 

The'  difficulty  in  navigating  West  Bay  is  due  to  insufficient  deptiii 
principally  during  "  northers,"  and  to  nan*ow  and  tortuous  channels  at 
a  number  of  points,  as  can  be  seen  by  inspection  of  the  map*  herewith. 

*  Not  printed. 
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Those  interested  in  improvement  of  West  Bay  are  desiroUiS  of  secur- 
iig  a  depth'  of  5  feet  in  the  channels  at  low  tide.  The  cost  of  excava- 
ion  to  secure  continuous  channels  of  least  width  of  100  feet  and  of 
lepth  of  4  feet,  also  of  5  feet,  is  given  below. 

Tollowiug  the  Une  of  the  present  channel,  which  is  marked  on  the  map 
Cy  g,Pf  q,  Vy  there  wiU  be  required,  in  order  to  obtain  a  depth  of  4  feet, 
the  excavation  and  removal  of  216,029  cnbio  yards  of  material,  at  an 
estimated  cost  of $95,052.76 

Tot  a  5-foot  depth  the  quantity  to  be  excavated  and  removed  would  be 
501,112  cubic  yards,  at  an  estimated  cost  of 220, 489. 28 

following  the  most  direct  route  through  the  bay,  marked  on  the  map 
c,  g,  s  9,  r,  the  quantity  of  excavation  required  for  a  4- foot  depth  would 
be  213,012  cubic  yards:  estimated  cost 93,725.28 

ETor  a  5-foot  depth,  480,155  cubic  yards  would  have  to  be  excavated,  at  an 
estimated  cost  of 211,268.20 

The  cost  i)er  cubic  yard  is  placed  at  40  cents  on  account  of  the  dis- 
tances through  which  the  excavated  material  would  have  to  be  con- 
veyed. To  the  cost  of  dredging  has  been  added  10  per  cent  to  cover 
contingencies  of  engineering  and  inspection. 

The  exi)ense  of  dredging  channels  of  the  depths  just  given,  and  to  a 
width  of  200  feet,  would  be  nearly  double  that  of  100-foot  phannels. 

The  cost  of  any  one  of  the  foregoing  is  regarded  as  beyond  proportion 
to  the  amount  of  present  or  immediately  prospective  commerce  that 
w'ould  be  benefited  by  such  improvement. 

There  are  two  steamers  at  present  navigating  West  Bay,  carrying 
height  and  passengers  between  Brazos  River  and  Galveston.  They  are 
;he  Whitewater^  with  carrying  capacity  of  550  bales  of  cotton,  and  the 
Emily  P.,  of  150  bales  capacity.  A  new  steamer,  the  Hiawatha^  of  1,200 
>ales  capacity,  has  been  purchased  and  is  now  on  her  way  from  New 
Jrleana  to  be  added  to  the  line  of  steamers  navigating  the  bay. 

It  is  stated  in  the  letter  of  Mr.  Branch  Masterson,  vice-president  ot 
ibe  line  (copy  of  letter  herewith),  that  the  freight  tiansported  during 
ihe  past  ten  montlis  by  one  of  the  steamers  aggregated  about  4,000 
X)n8,  of  an  approximate  value  of  $800,000.  He  could  not  state  the  total 
imount  of  freight  in  tons  carried  by  the  steamers  or  by  the  small  sail- 
ing craft  that  also  bring  cotton  and  other  produce  from  the  Brazos  to 
Gralveston.  It  is  his  opinion  that  an  improvement  to  admit  of  steamers 
crossing  the  reefs  without  waiting  for  high  tide  would  result  in  more 
than  doubling  the  commerce. 

Considerable  improvement  of  the  navigation  would  result  from 
straightening  the  channels  and  removing  the  points  bordering  them, 
and  also  from  effecting  a  trifling  amount  of  deepening  by  dredging  so 
as  to  afford  a  least  width  of  200  feet  and  depth  of  3 J  feet  in  the  bay  be- 
tween the  railroad  bridges  and  San  Luis  Pass^  and  least  width  of  100 
feet  and  depth  of  3  feet  along  Christmas  (Christians)  Point,  following 
the  line  of  existing  channel  c,  g^  p,  q,  e?,  the  reason  for  the  difference  in 
width  and  depth  for  the  two  being  that  the  former  portion  is  navigated 
by  more  and  larger  sailing  vessels  than  is  the  latter,  which  is  princi- 
pally used  by  the  steamboats  of  the  company,  which  are  of  light  draft. 

Such  an  improvement  would  call  for  excavation  as  follows: 

Between  the  railroad  bridges  and  San  Luis  Pass cubic  yards . .  48, 740 

Iq  Christmas  (Christians)  Point  Channel do 11, 040^ 

59,780 

At  40  cents  per  yard $23,912.00 

Add  15  per  cent  for  contingencies  of  engineering  and  inspection 3, 586. 80 

Total  for  dredging 27,498.80 
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The  material  to  be  dredged  is  composed  mostly  of  a  mixtore  of  mnd^ 
sand,  and  shells. 

If  an  improvement  is  ordered,  the  channel  should  be  marked  by  suit- 
able beacons,  the  estimated  cost  of  which  is  $1,500  in  addition  to  that 
Just  estimated  for  dredging.  These  sums,  aggregating  $28,998.80,  can^ 
in  my  opinion,  be  profitably  expended  in  the  interest  of  the  public  in  re- 
ducing the  difficulties  in  the  way  of  navigation  through  West  Bay, 
and  should  Congress  order  the  improvement  the  amount  estimated 
($28,998.80)  can  be  profitably  expended  in  one  year. 

A  small  amount  of  redredging  might  in  time  become  necessaiT, 
though  it  is  believed  that  dredging  in  West  Bay  will  be  reasonaUj 
permanent. 

STATISTIOAL. 
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The  locality  under  survey  is  in  the  collection  district  of  Galvestoo, 
Tex.,  at  which  port  the  revenue  collected  tbr  the  fiscal  year  ended  June 
30, 1891,  was  $174,489.92. 

The  nearest  light-houses  are  at  Half- Moon  Eeef  and  Bedfish  Barrio 
Galveston  Bay,  and  at  Bolivar  and  Fort  Point,  at  entrance  to  Galveston 
Bay. 

There  is  a  United  States  life-saving  station  at  San  Luis  Pass,  and  also 
one  at  Fort  Point. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major y  Corps  of  JEngineeri 
Brig.  G^n.  Thomas  L.  Oasby, 

Chief  of  EngineerSj  U.  8.  A. 

(Through  OoL  G.  B.  Gomstock,  Gorps  of  Engineers,  Division  Engineer, 
Southwest  Division.) 

[First  Indoraemeat.] 

U.  S.  Enginber  Oppiob, 
Southwest  Division, 

JSfevD  York,  December  9, 189L 

Eespectftilly  forwarded  to  the  Ghief  of  Engineers. 
The  views  of  the  district  engineer  are  concurred  in. 

G.  B.  COMSTOOK, 

Colonel  of  EngineerSj  Bvt.  Brig.  Gen.j  U.  8.  -A., 

Division  Engineer. 


i    : 


BSPOBT  OF  MR.  GBBALD  BAGKAIX,  ABSI6TAMT  BNOINSBR. 

UNTrBD  STATBS  ENOIKBSf^  Offick, 

(TalvMtoti,  ToB.,  Nonemher  1%  t89l 

Major:  I  have  the  honor  to  snbmit  the  following  report  on  the  surrey  of  Wc^ 
Bay  and  Christmas  Point,  made  in  accordance  with  yonr  instructions,  together  wito 
estimates  for  the  construction  of  a  channel. 

The  survey  was  commenced  on  March  2,  1891,  and  completed  on  April  18,  ISSI* 
The  area  surveyed  embraces  about  39  square  miles,  of  which  24  square  miles  y^ 
sounded  over.  A  system  of  triangiilation  connected  with  the  triangulation  statioBA 
in  Galveston  Bay  was  carried  down  to  Karonkaway  Point,  and  repeated  angles  re*^ 
at  each  station.  A  base  line  15,055.1  feet  long  was  measured  from  A  1-  to  A.^?  ^ 
the  work  checked  at  the  lower  end  by  a  measured  line  firom  D  to  £.  At  Christnitf 
Point  a  base  line  2,820.8  feet  long  was  measured  from  P  to  P^  and  an  independea* 
system  of  triangulation  laid  out  embracing  6  stations.  About  55  mUes  of  shore  liB^ 
was  ran  in  West  Bay,  and  about  7  miles  in  Oyster  Bay.    The  stations  on  shore  bfld 
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tripods  erected  over  tliem^  while  those  in  the  water  consisted  of  a  simple  pole  with 
a  ball  on  top.  In  West  Bay  13  tripods  were  erected,  including  one  at  Virginia 
Point  not  shown  on  map,  and  4  sinsle  poles.  In  Oyster  Bay  4  tripods  and  2  single 
poles  were.  nsed.  The  location  of  the  stations  is  marked  on  the  ground  by  galvan- 
ized iron  rods  7  feet  long  and  boiler  tabes,  both  being  placed  at  the  principal 
atations,  while  tubes  only  were  put  at  the  others. 

TIDB  GAUGES. 

Five  tide  gauges  were  established  in  West  Bay  and  one  in  Oyster  Bay.  In  West 
Bay  T.  G.  No.  1  was  established  on  the  railroad  trestle,  No.  2  north  of  JDeer  Island, 
No.  3  about  2  miles  south  of  De«r  Island,  No.  4, 2  miles  above  Karonkaway,  and  No.  5 
off  Kiironkaway  Point. 

Aline  of  levels  was  run  from  the  B.  M.  on  the  Hendley  building  to  the  railroad 
trestle  iMjross  West  Bay  and  connected  with  T.  G.  No.  1,  at  which  hourly  readings 
were  taken  night  and  day  for  two  months,  llie  other  gaages  were  connected  with 
this  by  couipurisons  of  high  and  low  water  readings,  the  observations  having  been 
taken  when  practicable  during  the  progress  of  the  survey.  As  a  check  No.  1  was 
connected  with  No.  3  by  a  line  of  levels  run  down  the  island  shore  to  a  temporary 
gauge  at  the  nearest  point  of  shore,  which  was  connected  with  the  latter  b^  water 
level  comparisons.  In  like  manner  the  result  of  comparisons  between  readings  on 
Nos.  4  and  5  was  checked.  At  Cliristmas  Point  it  was  not  practicable  with  the 
means  and  time  at  our  disposal  to  get  a  tide  record  covering  a  sufficiently  long  period 
by  which  to  establish  a  correct  plane  of  mean  low  tide.  It  was  therefore  thought 
best  to  use  a  plane  deduced  &om  the  survey  of  1880.  The  plane  thus  A>and  and  used 
was  secured  by  a  bench  mark. 

BENCH   MAKKS. 

Bench  marks  were  established  on  the  nearest  point  of  shore  to  each  of  these 
gauges  and  are  as  follows : 

B.  M.  No.  2  is  an  iron  bolt  in  center  of  an  old  12  b^  12  pile  west  of  the  first  bent  on 
the  railroad  bridge  and  on  the  southwest  side  of  bridge  18  inches  firom  present  south 
pile  of  said  bent. 

B.  M.  &  is  a  square-headed  iron  bolt  driven  to  the  surface  of  ground  close  to  the 
iron  tube  at  A  ^*    Its  elevation  above  mean  low  tide  is  4.210  feet. 

B.  M.  No.  10  is  a  square-headed  iron  bolt  driven  to  the  surface  of  the  ground  near 
a  bush  on  shell  reef  opposite  station  3  and  in  line  with  station  3  and  Galveston  Water 
Tower.    Its  elevation  above  mean  low  tide  is  3.645  feet. 

B.  M.  No.  1  is  a  round  iron  bolt  driven  within  2  inches  of  the  ground  at  Karonka- 
way Point  and  located  by  the  following  sextant  angles: 

7andC 43°  52'  40" 

Cand5 30°  32'  40" 

5  and  6 72°  58'  40" 

Its  elevation  above  mean  low  tide  is  3.965  feet. 

B.  M.  No.  3  is  located  1  foot  north  of  B.  M.  No.  1.  It  is  a  square-headed  bolt 
driven  close  to  the  surface  of  the  ground.  Its  elevation  above  mean  low  tide  is  3.801 
feet. 

B.  M.  No.  4  is  an  iron  bolt  driven  within  2  inches  of  the  surface  of  the  ground  and 
the  main  land  opposite  station  X.    It  is  located  by  the  following  anglee: 

TandC 20°  35'  00" 

Cand5 34©  10'  00" 

AandB 79°  18'  00" 

Its  elevation  above  mean  low  tide  is  3.597  feet. 

Tlie  B.  M.  at  ChristmaB  Point  is  a  square-headed  iron  bolt  driven  to  the  mirfitoe  of 
the  ground  about  I  foot  from  the  boiler  tube  at  P.  Its  elevation  is  5.545.  The  ele- 
vation of  top  of  the  boiler  tube  is  7.065. 

The  survey  embraced  those  portions  of  the  route  between  the  railroad  bridge  at 
the  northern  extremity  of  West  Bay  and  the  entrance  to  the  Brazos  River  Canal, 
w^bere  a  depth  of  5  feet  could  not  be  found.  The  width  surveyed  at  the  different 
points  depended  on  the  following  conditions :  Where  the  best  route  was  well  defined^ 
as  was  the  case  near  Deer  Island,  the  area  surveyed  was  limited  to  shoal  water  on 
each  side  of  present  channel;  at  points,  however,  where  doubt  existed  as  to  the  most 
economical  route,  as  was  the  case  about  Karonkaway,  the  survey  was  then  made  to 
embrace  nearly  the  full  width  of  the  bay. 

ESTIMATES. 

Estimates  for  a  4-foot  and  for  a  5-foot  channel  200  feet  wide  have  been  made  OTer 
two  lines,  one  following  the  most  direct  practicable  route,  the  other  following  the 
present  steamboat  channel  as  shown  by  dotted  line  on  chart.    Another  estimate  has 
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been  made  for  improYing  the  present  route  to  the  ext«nt  of  cntting  off  pointB  tnd 
widening  the  passage  through  the  reefs,  giving  a  minimum  depth  in  West  Bay  of  S^ 
feet  at  mean  low  tide,  and  in  Oyster  Bay  a  mmimum  depth  of  3  feet  at  mean  low 
tide.  This  latter  estimate  does  not  contemplate  increasing  the  normal  depths  of  Uie 
hays. 

In  making  up  the  quantities  an  extra  depth  of  0.5  foot  was  added  to  cover  unavoid- 
able excess  of  depth  of  cutting.  As  this  is  a  small  margin  the  price  per  cubic  yird 
has  been  slightly  increased  over  what  it  would  have  been  with  a  larger  margin  of 
depth. 

The  estimated  cost  has  been  placed  high  on  account  of  the  difficulty  of  disposing 
of  the  material  in  a  shoal-water  bay,  combined  with  the  light  cutting  required.  The 
total  length  to  be  dredged,  following  the  most  direct  route,  is  as  follows : 


t 


In  West  Bay.. 
In  Oyster  Bay 


i-foot  ohaanel  '  .Vfoot  chuuvi 


J'Mt. 

34.555 
17,500 


52,055 


Feet. 


53.85 


71 3S 


The  amount  of  material  to  be  removed  would  be  for 


fi- 


W     <C.^i 


In  West  Bay oub.yda.. 

In  Oyster  Bay do 


At  40  oent«  per  cubic  yard 

Add  10  per  cent  for  contingencies. 


4-foot  channel. 


282.375 
163.474 


445.840 


$178,339.00 
17, 833. 96 


Totals I  (1)    196.178.56 


5-foot  chaaaeL 


•97.  3h 
»13 


Kaix 


$392,054.11 
39,20a.U 


(2)     431,25aN 


Following  the  present  steamboat  channel  the  amount  to  be  dredged  and  cost  woold 
be  as  follows : 


•I. I 

1 


In  West  Bay cnb.yds. 

In  Oyster  Bay * ai»... 


At  40  cents  per  cnbic  yard 

Add  10  per  cent  for  contingencies. 


Totals 


4-fbot  ohaimeL 


288,408 
163. 474 


451,882 


$180,  752. 80 
18,075.28 


(3)  106,828.08 


6>foot  cbsmwL 


7M.9* 
282,3 


1,022,W» 


1408. 819.  SI 
40,88l.« 


(4)     449.701.^ 


Estimated  cost  of  widening  through  the  reefs  and  catting  off  points,  etc. : 

In  West  Bay cub.  yds..         48,7JJ 

Christmas  Point do....         27,s» 


76,310 

At  40  cents  per  cubic  yard f30,536.jO 

Add  20  per  cent  for  contingencies - 6,107.* 

Total 36,643.30 

The  amount  of  work  estimated  for  in  the  last  case  would  provide  sufficient  depth 
for  most  if  not  all  the  commerce  at  present  using  these  bays,  except  during  eevei* 
northers. 

A  redaction  of  width  of  ohaonel  in  the  above  estimates  will  give  more  than  a  pro- 


!■ 
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portional  reduction  in  the  quantities.  This  is  especially  so  in  the  case  of  estimate 
Wo.  5,  where  a  reduction  of  width  to  100  feet  would  reduce  the  amount  to  he  exca> 
vated  in  the  proportion  of  2  to  5.  In  the  case  of  estimates  Nos.  1,  2,  3,  and  4  this 
would  he  very  much  smaller. 

The  coHt  of  dredging  per  cubic  yard  could  he  reduced  by  depositing  the  material 
alongside  the  cut,  but  while  this  might  safely  be  done  in  Oyster  Bay  there  would  be 
danger  of  the  material  washing  back  in  West  Bay  on  account  of  its  greater  extent 
and  depth. 

The  material  in  West  Bay  and  Oyster  Bay  is  principally  composed  of  a  mixture  of 
mud,  sand,  and  hIicII,  with  occasional  reefs  of  oyster  shell.  It  is  probable  that  any 
channel  dredged  through  them  will  maintain  its  depth  fairly  well,  as  the  currents 
are  in  the  direction  of  the  proposed  cut,  but  for  greater  permanency  it  would  be 
necessary  to  revet  each  side  of  the  dredged  channel,  at  least  in  some  places. 

A  further  provision  should  be  made  for  the  erection  of  beacons  at  an  approximate 
coat  of  $1,500. 

Very  respectfully,  your  obedient  servanti 

QSRALD  BaONALL, 

,  AsHetant  Engineer, 

Maj.  Chas.  J.  Allen, 

Corps  of  Engineers,  17.  8.  A. 


LKTTBR  OF  MR.  BRANCH  T.  MASTERSON. 

Galveston,  Tex.,  November  S7, 1891, 

Dear  Sir  :  Ih  response  to  your  inquiry  as  to  the  present  condition  of  the  traffic 
passing  through  West  Bay,  I  regret  that  from  the  nature  of  the  trade  it  is  impossi- 
ble to  state  the  exact  tonnage,  because  a  number  of  schooners  are  passing  at  irregu« 
lar  times  when  the  high  tides  admit  of  their  crossing  the  reefs,  loaded  with  freight, 

f;oing  and  co^ling,  and  when  the  steamboats  running  regularly  are  delayed  by  low 
ides  in  crossing  the  reefs,  the  freights  are  diverted  and  liud  their  way  to  market  by 
hauling  to  nearest  points  on  railroads  and  paying  the  additional  cost*.  I  have  taken 
from  the  books  of  one  steamer,  making  one  trip  per  week,  the  amount  of  freight 
transported  by  her  in  the  past  ten  months,  and  find  it  aggregates  about  4,000  tons, 
of  an  approximate  value  of  $800,000.  The  owners  of  the  boat  found  the  traffic  in- 
creasing so  that  within  the  past  ninety  days  they  have  purchased  another  steamer 
and  have  been  running  four  trips  each  way  per  week.  Both  steamers  have  had 
tendered  them  so  much  more  freight  than  they  can  carry  that  a  third  steamer  has 
been  purchased  within  the  past  ten  days,  having  a  carrying  capacitv  of  300  tons, 
and  will  be  placed  in  the  trade  at  once.  The  trade  has  doubled  within  the  past 
ninety  days,  and  if  relieved  of  the  delays  caused  by  waiting  for  tides  to  cross  the 
reefs  in  West  Bay,  I  feel  certain  of  a  further  increase  of  over  100  per  cent  by  the 
coming  season. 

Very  respectfully, 

Branch  T.  Masterson. 
M^j.  Chas.  J.  Allen, 

U,  8,  Engineer, 
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»2r>  Congress,  )  HOUSE  OF  EEPRESENTATIVES.      (  Ex.  Doc. 
Ist  Session,     j  (    No.  23. 


HUDSON  EIVBB. 


LETTER 


FBOM 


IHE  ACTING  SECRETARY  OF  WAR, 


TBANSMi'lTUI  O, 


yiViih  a  letter  from  the  Chief  of  Engineer 9^  a  copy  of  the  report  of  the 
Board  of  Engineer  Officers  in  relation  to  improvement  of  the  navigation 
of  the  Hudson  Eiver. 


Januabt  5, 18d2. — ^Befeired  to  the  Committee  oh  Biver  and  Harbors  and  ordered  to 

be  printed. 


War  Department, 
Washingtonj  December  5, 1891. 

Sm:  I  have  the  honor  to  transmit  herewith  a  letter  from  the  Chief 
of  Engineers,  dated  Kovember  20, 1891,  together  with  a  copy  of  reix)rt 
of  a  Board  of  Engineer  Officers,  dated  October  1, 1891,  appointed  in 
compliance  with  the  provisions  of  the  river  and  harbor  act  of  Sep- 
tember 19, 1890,  to— 

thoroughly  examine  the  obstmctions  to  navigation  in  the  Hudson  River,  between 
New  York  City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  esti- 
mate of  the  cost  of  widening  and  deepening  said  river  between  New  York  City  and 
the  city  of  Albany,  and  also  between  New  York  City  and  the  State  dam  at  the  city 
of  Troy,  for  the  navigation  of  sea-soing  vessels  drawing  20  feet  of  water,  and  also  a 
separate  estimate  of  the  expense  of  improving  the  river  between  Coxsackieand  the 
State  dam  at  Troy,  to  snch  an  extent  as  to  secure  a  navigable  channel  12  feet  deep 
at  mean  low  water. 

The  views  expressed  in  the  report  of  the  Board  are  concurred  in  by 
the  Chief  of  Engineers  and  by  this  Department. 
Very  respectftdlyy 

L.  A.  Grant, 
Acting  Secretary  of  War. 

The  Speaker  of  the  House  of  Befresentatives. 
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Office  of  the  Chief  of  Engineess, 

United  States  Army, 
Washington^  D.  C,  November  20^  IS^L 

Sib  :  The  river  and  harbor  act  approved  September  19, 1890,pioTidtt 
as  follows: 

That  the  Secretary  of  War  U  authorized  aad  directed  to  appoint  %  board  of  thrae 
ofiioors  of  the  Corps  of  Engineers^  United  States  Army,  whoee  duty  it  will  be  to  thor- 
onghly  examine  the  obstruct  ions  to  navigation  in  the  Hudson  River,  between  NewYod[ 
City  and  the  State  dam  at  Troy,  New  York,  and  report  a  project  and  estimate  «f 
the  cost  of  widening  and  deepening  said  river  between  New  York  City  and  the  dtj 
of  Albany,  and  also  between  New  York  City  and  the  State  dam  at  the  city  of  Troy 
for  the  navigation  of  sea-^oing  vessels  drawing  20  feet  of  water,  and  also  a  sepinti 
estimate  of  the  expense  of  improving  the  river  between  Coxaackie  and  the  State  dm 
at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  okb 
low  water.  Said  Board  shall  accompany  their  report  with  a  statement  as  to  the  w- 
fulness  of  such  improvements  and  of  their  relations  and  value  to  conmierce,  udof 
the  advisability  of  entering  upon  the  same  at  this  time;  and  the  Secretary  of  We 
shall  transmit  said  reports  to  Congress  with  his  own  vieV*  apd  those  of  th«  Chief  «f 
Engineers,  United  States  Army,  thereon,  and  the  expenses  of  said  Board  shaU  be  p«d 
out  of  the  appropriation  made  in  this  act  for  the  improvement  of  the  Hudson  SiTCE, 
not  to  exceed  $10,000. 

The  Board  of  Engineers  authorized  and  directed  by  the  above  bv 
has  completed  the  duty  assigned  it,  and  I  have  now  the  honor  to  w^ 
mit  the  accompanying  copy  of  its  report  dated  October  1^  1891. 

Three  propositions  looking  to  improvement  of  the  navigation  of  the 
river  were  by  the  terms  of  the  act  to  be  considered  by  the  Board  and 
projects  with  estimates  of  cost  reauired  to  be  submitted. 

1.  Between  Kew  York  City  and  the  city  of  Albany,  for  the  naviga- 
tion of  sea-going  vessels  drawing  20  feet  of  water. 

2.  Between  New  York  City  and  tlie  State  dam  at  Troy,  for  the  MTi- 
gatiou  of  sea-going  vessels  drawing  20  feet  of  water. 

3.  Between  Coxsackie  and  the  State  dam  at  Troy,  foruavigable  chan- 
nel 12  feet  deep  at  mean  low  water. 

Upon  these  three  several  propositions,  the  Board,  after  full  and  care^ 
ful  consideration,  remarks  as  follows: 

Concerning  the  first  two--4eep  channels  between  New  York  Gityand 
Albany  and  between  New  York  City  and  Troy — 

The  Board  is  of  the  opinion  that  the  possible  benefits  to  commerce  to  be  dcriyed 
from  the  proposed  improvement  for  vessels  drawing  20  feet  ore  n6t,  nnder  exiitinf 
conditions,  sufficient  to  justify  at  this  time  the  expenditure nacoasary  U>  makf  w 

improvement. 

•  •  •  ft  •  •  • 

The  estimates  of  cost  of  carrying  out  the  two  projeots  contained  in  the  said  v^ 
wh  ich  provide  for  widening  and  deepen  ing  the  channels  between  New  York  Ci  ty  afid  ft« 
city  of  Albany  and  between  New  York  City  and  the  city  of  Troy,  for  the  navig»ti«« 
of  sea-^oing  vessels  drawing  20  feet  of  water,  are  $6,h84,847.00  and  $19,507,832l74, 
respectively. 

Concerning  the  third— channel  12  feet  deep  between  Coxsackie  and 
the  State  dam  at  Troy — 

After  carefuUy  studying  the  wants  of  commerce,  the  Board  is  of  the  opinion  ib*^ 
the  third  project  contained  in  the  act  of  September  19,  1890,  which  provides  foi  in- 
proving  the  Hudson  River  ''  between  Coxsackie  and  the  State  dam  at  Troy  to  wf^ 
an  extent  as  to  secure  a  navigable  channel  12  feet  deep  at  mean  low  water,"  is  a  worthy 
and  useful  one,  and  accordingly  recommends  it  for  adoption. 

In  view  of  the  necessities  of  the  commerce  incident  to  the  river  proper  and  it* 
tributarj^  country,  the  Board  is  of  the  opinion  that  the  priyect  fpr  improvem^aj 
adopted  in  1867  should  be  extended  so  as  to  provide  for  a  channel  depth  oif  at  least  13 
feet  at  nienn  low  water,  and  that  such  an  extension  is  well  worth  the  expenditoie  >** 
quired  for  its  execution* 
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The  ^tiiiiate  gabmitted  by  the  Board  for  a  ohoncel  12  feet  deep  and 
400  feet  wide  from  Goxsaokie  to  the  foot  of  Broadway,  Troy,  and 
thence  12  feet  deep  and  300  feet  wide  to  the  State  dam  at  Troy  is 
#2,447,906^. 
t  ooucur  ia  the  views  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Gen.,  Okie/  of  Engineara. 
Hom,  BED9IELD  Pbootob, 

Secretary  of  Wa/r. 


Jt^BOBT  OF  BOABP  OF  ENaiXfEKES  ON  nCPBOYEHENT  OF  HXJPSON 
BIVEB,  NEW  YOBKy  IN  COKFIilANCB  WITH  ACT  APPBOVED  8BP- 
TJg^SH^^lB  10,  1890. 

TJnitbd  States  BNannsBB  Officb, 

Kew  Ywrk,  JT,  T.,  October  i,  1891. 

Oenbb  AL :  The  Board  of  Engineers  constituted  bv  Special  Orders  ITo- 
66,  Headquarters,  Corps  of  Engineers,  September  30, 1S90,  has  the  honor 
to  submit  the  following  report  ux>on  the  improvement  of  the  Hudson 
Biver,  New  York,  to  comply  with  the  requirements  of  the  river  and 
harbor  act  of  September  19. 1890. 

GHie  spedal  duty  required  of  the  Board,  in  the  language  of  the  act, 
was: 

To  thoroughly  examine  the  obstraotiona  to  navigation  in  the  Hudson  BlTer,  'be- 
tween New  York  City  and  the  State  Dam  at  Troy,  N.  Y.,  and  report  a  project 
and  eatimate  of  the  eeiet  of  widening  and  deepening  said  riyer  between  New  York 
City  and  the  oity  of  Albany^  and  al£>  between  New  York  City  and  the  State  Dam  at 
the  city  of  Troy  for  the  navu^ation  of  Ma-going  Teaaels  drawing  20  feet  of  water,  and 
also  a  separate  estimate  of  &e  expense  or  improving  the  river  between  Coxsaokie 
and  the  State  Pam  at  Troy,  to  such  an  extent  as  to  secure  a  navigable  channel  12 
feet  deep  at  mean  low  water.  Said  Board  shaU  accompany  their  report  with  a  state- 
ment as  to  the  usefulness  of  such  improvements,  and  of  their  relations  and  value' to 
commerce,  and  of  the  advisability  of  entering  upon  the  same  at  this  time ;  and  the 
£^cretary  of  War  shall  transmit  said  reports  to  Congress  with  his  own  views  and 
those  of  the  Chief  of  Engineers,  U.  8.  Armv,  thereon;  and  the  expenses  of  said  Board 
•hall  be  paid  out  of  the  appropriation  maae  in  this  act  for  the  Improvement  of  the 
Hodflon  Kiver,  not  to  exceed  $10,000. 

As  all  the  obstructions  to  the  navigation  of  the  river  above  the  plane 
of  20  feet  mean  low  water  are  situat^  between  Hudson  and  Troy,  the 
duties  of  the  Board  were  confined  to  the  consideration  of  the  improve- 
ment of  that  reach.  The  river  between  those  points  was  accordingly 
examined  thoroughly  by  the  Board  in  x>6rson,  and  a  careful  study  has 
been  made  of  all  accessible  charts  which  have  been  published. 

Tb  enable  the  Board  to  confer  with  all  persons  whose  interests  might 
be  afifected  by  the  enlarged  improvement  of  the  river,  a  public  meeting 
was  held  at  Albany,  N.  Y.,  January  6, 1891^  at  which  the  attendance 
was  very  large.  A  second  meeting  was  held  m  New  York,  May  15, 1891. 
to  enable  the  commercial  bodies  in  that  oity  not  previously  representea 
to  present  their  views. 

The  information  gathered  at  these  meetings  in  regard  to  <'  theuseftil- 
nesa  of  the  improvements  and  of  their  relations  and  value  to  commerce 
and  of  the  advisability  of  entering  upon  the  same  at  this  time  "  was  all 
reduced  to  writing,  and  copies  are  appended  hereto. 

The  improvement  of  the  Hudson  Biver  by  the  State  authorities  ante- 
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dates  the  present  century,  bnt  the  part  which  the  General  OoYenmcait 
has  ta^en  in  it  dates  only  firom  1834,  at  which  time  the  first  appropria- 
tion, amounting  to  (70,000,  was  made. 

A  Board  of  United  States  Engineers,  convened  in  that  year,  prepared 
a  project  for  improvement  which  contemplated  the  constraction  of  lines 
of  longitadinal  dikes  from  Troy  to  New  Baltimore,  supplemented  by  tke 
nse  of  the  dredge. 

The  State  of  New  York  had  previously  followed  plans  of  improye- 
ment  which  provided  for  the  application  of  groins  or  jetties  for  contracts 
ing  channel  to  induce  scour. 

Under  the  general  system  adopted  by  the  United  States  operatlona 
for  the  construction  of  longitudinal  dikes  and  for  occasional  dred^g 
were  carried  on  during  the  years  1835, 1836, 1837,  and  1838.  A  sus- 
pension of  work  then  occurred,  and  active  operations  on  an  extensiTe 
scale  were  not  resumed  until  1867,  when  work  under  the  project  pie- 
pared  by  the  officer  then  in  local  charge  was  begun. 

In  the  meanwhile  the  State  of  New  York,  in  1863,  had  tskken  up  the 
improvement  on  the  general  plan  adopted  by  the  United  States  in  1831 
and  between  1863  and  1867  six  longitudinal  dikes  were  built  on  the  left 
bank,  extending  from  Houghtailing  Island  to  Albany.  The  Aimiuil 
Reports  of  the  Chief  of  Engineers  during  the  past  few  yeairs  show  tint 
the  improvement  by  the  construction  of  dikes  has  been  lefb  almost  ex- 
clusively to  the  General  Government,  and  that  by  dredging  to  fte 
^  ^  j  State  of  New  York. 

!*  *  I  The  existing  plans  of  improvement,  adopted  in  1867,  provide  for  8^ 

curing  a  navigable  channel  11  feet  deep  at  mean  low  water  from  I^ew 
Baltimore  to  Albany,  and  9  feet  deep  at  mean  low  water  from  Albany 
to  Troy,  at  an  estimated  cost  of  (862,297.75.  This  estimate  was  revised 
and  increased  several  times  at  later  periods  to  take  account  of  expeodi- 
tures  for  repairs  and  for  work  done  not  included  in  previous  estimates, 
and  the  estimate  of  final  cost,  according  to  the  revision  of  ISSi^,  is 
I  $1,424,435. 

\f\  r.  I  The  dikes  as  built  are  in  general  pile  dikes,  single  or  double,  and  are 

*i\  rA  revetted  or  filled  with  broken  stone. 

;;,;||  The  total  amount  appropriated  since  1864  is  (1,279,330.57,  and  tiie 

*  I  amount  expended  to  June  30, 1891,  is  (1,162,011.70. 

..^^  ]  4  The  estimated  amount  required  to  be  appropriated  to  complete  the  ex- 

^  j^  isting  project  is  (145,000.    It  therefore  appears  that  new  estimates  are 

'»3  essential  at  this  time,  in  order  that  the  improvement  of  tiie  river  may 

'  ;i  S  continue  without  interruption. 

rii  The  following  is  a  description  of  the  plan  now  in  process  of  execution: 

First, — ^A  system  of  longitudinal  dikes  to  confine  the  current  suffi- 
ciently to  allow  the  ebb  and  flow  of  the  tidal  current  to  keep  the  channei 
clear;  these  dikes  to  be  gradually  brought  nearer  together  from  'Sew 
Baltimore  towards  Troy,  so  as  to  assist  the  entrance  of  the  flood  ear- 
rent  and  increase  its  height,  their  height  to  be  kept  approximately  al 
the  level  of  the  tidal  high  water,  so  as  not  to  confine  tiie  freshets,  the 
exact  level,  however,  being  1^  to  be  determined  by  Qxi>erience  as  the 
work  progresses. 

Second. — ^That  the  dredge  be  used,  so  far  as  necessary,  to  op^  the 
channels  above  described,  which  the  current  should  not  oe  allowed  to 
do,  except  very  gradually,  lest  accumulations  dangerous  to  navigation 
be  form^  below. 

Third. — ^Keeping,  as  far  as  practicable,  the  side  reservoirs  open  to 
the  passage  of  tidal  currents  by  gaps  at  tiieir  lower  eztremitiesy  in  order 
to  increase  the  tidal  flow. 
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Fourth.— DvoD^mg  all  dredged  material  in  secure  places,  where  it 
can  not  be  moved  back  again  into  the  channel  by  the  current. 

Fifth. — ^Constructing  the  dikes  of  timber  and  stone,  in  a  manner  to 
secure  their  permanency,  at  a  minimum  cost,  the  details  varying  with 
the  locality,  to  be  left  to  the  discretion  of  the  local  engineer,  to  be  so 
designed  as  to  admit  of  having  an  increased  height  given  to  the  dikes 
if  necessary. 

Sixth. — ^To  protect,  when  necessary,  the  banks  and  islands  against 
the  abrading  action  of  the  currents  by  revetments. 

Seventh. — ^That  limits,  beyond  which  no  encroachments  upon  the  chan- 
nels should  be  made,  be  prescribed,  and  that  any  such  encroachments 
be  reported  to  the  engineer  in,  charge. 

The  width  betweein  the  projected  dikes  built  to  revet  the  banks  as 
well  as  to  contract  the  waterway  varies  from  the  minimum  of  575  feet 
at  Troy  to  the  maximum  of  1,200  feet  at  New  Baltimore.  The  average 
width  between  Albany  and  New  Baltimore  is  800  feet,  approximately. 

During  the  time  the  improvement  has  bc^n  in  progress  certain  facts 
in  regard  to  the  physics  of  the  river  have  been  gathered  by  the  officers 
in  lo^  charge,  which  have  been  reported  from  time  to  time  in  annual 
reports  to  the  Chief  of  Engineers,  and  in  special  reports  by  the  assistants* 
to  the  officer  in  charge,  which  form  part  of  the  files  of  the  main  office. 

So  &r  as  practicable,  the  records  have  been  carefully  searched  for 
this  imi)ortant  information,  and  supplementary  examinations  have  been 
made  upon  the  river  itself  since  the  passage  of  the  river  and  harbor  act 
of  September  19, 1890,  esx)ecially  by  borings  to  determine  the  nature  of 
the  river  bottom  from  the  city  of  Hudson  to  the  State  Dam  at  Troy. 

The  general  features  of  the  river  basins,  and  the  special  character- 
istics of  the  main  river  obtained  from  these  sources,  will  now  be  stat^ 
before  submitting  the  projects  and  estimates  required  of  the  Board  to 
comply  with  the  first  part  of  its  instructions. 

PHYSIOS  OF  THE  HUDSON  BIYEB. 

Drainage  areas. — ^The  Hudson  Biver  has  its  source  in  fourteen  small 
lakes  in  the  Adirondack  Mountains  of  northern  New  York,  near  New- 
comb,  Essex  County,  which  are  200  feet  above  tide  water  and  have  an 
aggregate  water  area  of  6,000  acres.  The  lengtii  of  the  river  from  the 
sources  to  Fort  Edward  is  109  miles,  and  the  (frainage  area  to  that  point 
is  2,300  square  miles.  The  distance  from  Fort  Edward  to  the  State 
Dam  at  Troy  is  40  miles,  and  the  difference  of  level  between  them  is 
108^  feet.  The  height  of  the  dam  being  9^  feet,  the  total  difference  of 
level  between  Fort  Edward  and  tide  water  is  li8  feet. 

There  is  no  river  slope  in  the  upper  section  corresponding  to  the  actual 
fall,  for  the  river  is  crossed  by  frequent  dams,  and  is  made  up  of  a  suc- 
cession of  reaches  of  difi'erent  levels. 

The  drainage  area  of  the  lower  section,  below  Fort  Edward,  is  2,075 
square  miles,  making  the  total  drainage  area  of  the  river  above  the 
State  Dam  at  Troy,  exclusive  of  the  Mohawk  Valley,  4,375  square  miles, 
or  2,800,000  acres. 

The  Mohawk  rises  in  the  northwestern  part  of  the  State,  and  after 
flowing  eastward  for  a  distance  of  150  miles  joins  the  Hudson  at  Troy 
by  several  mouths.  It  drains  an  area  of  2,800  square  miles,  or  1,814,000 
acres,  so  that  the  total  drainage  area  of  the  Hudson  Biver  to  Troy  is 
7,200  square  miles,  or  4,614,000  acres. 

The  greater  part  of  the  material  carried  in  suspension  in  the  Hudson 
Biver  above  Albany  is  beheved  to  come  from  the  Mohawk  Biver  and  its 
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tribiftftry,  the  Schoharie  Biver^  while  the  sands  and  gravel  thai  fcm 
the  lieavy  smd  obstinate  bars  near  Albany,  and  ehieiiy  between  Albany 
and  Troy,  have  come  from  the  Upper  Hudson*  Since  the  oonsteactkm 
of  the  State  Dam  at  Troy  it  is  probable  that  the  dioal  bars  abore 
Albany  are  derived  principally  from  the  degradation  of  the  banks  of 
the  river  at  all  points^  due  to  cnrrent  action  dniing  freshets  and  to 
wash  of  waves  created  by  passing  steamers. 

Rainfall  and  water  nvppUf.-^The  average  raiiifiEiIl  daring  tb»  pirt 
sixty- three  years,  from  observations  recorded  in  the  report  of  the  water 
commissioner  at  Troy  for  1880,  is  96.55  inches.  The  greatest  rainMin 
any  year  was  in  1878,  when  the  record  was  40.23  inchee;  and  tito  kail 
rainfall  in  1839,  when  the  record  was  18.32  Inehes. 

The  greatest  rainfall  in  any  one  month  was  13.8  inobes^  recorded  m 
October,  1869,  and  the  least  rainfftlL  0.2  inch^  recorded  m  May,  1840. 

OeneraUy  speaking,  the  effects  oi  rain  storms  are  shown  by  a  rise  in 
the  river  within  twenty-four  honrs  after  the  first  rainML 

At  times  during  the  dry  season  of  nearly  every  year  no  water  floiB 
over  the  State  Dam  at  Troy  for  a  nnrnth  at  least,  and,  excepting  tk 
lockage  water  of  the  canals  and  the  leakage  throngh  gates,  there  is 
during  that  x>eriod  little  apx>ar«it  fresh^water  snpply  mnn  the  nppff 
river  to  the  flow  of  the  river  below. 

From  this,  and  from  the  fact  that  the  tide  has  a  range  of  1  foot;  ip- 
proximately,  at  the  State  Dam^  it  is  evident  that  the  navigation  of  te 
Hudson  Biver  below  tiie  dam  is  dependent  in  a  large  degree,  at  tke 
low  stage,  xxpevt  tidal  flow. 

Fresi^is. — ^Freshets  in  the  Mohawk  Blver  are  severe,  bat  of  abort  du- 
ration, and  are  more  freqnent  than  in  the  Hudson. 

The  height  of  the  greatest  known  freshet  in  the  Hudson  Biver,  doe 
to  rainfall  aloney  above  the  plane  of  mean  low  water  at  Albany,  when 
the  width  between  banks  is  850  to  1,000  feet^  occurred  in  Oetobor,  IM^ 
when  the  rise  was  19  feet,  due  to  a  rainfall  in  that  month  of  13.8  inches. 

The  highest  known  rise,  of  22  fe^at  Albany^  occurring  in  Febroaiy, 
1857,  was  due  to  an  ice  gorge  at  Van  Wies  Point,  and  it  is  to  be  re- 
marked that  during  the  same  month  the  rise  at  Fort  Bdword  wae  18 
feet,  at  Waterford  15  feet,  and  at  the  State  Dam^  Troy.  13  feet 

At  Albany  the  heights  of  the  spring  freshets  generally  range  from  < 
feet  to  8  feet  above  ordinary  water  level,  but  occasionally  the  waten 
rise  5  to  6  feet  higher  when  the  river  opens  rapidly,  or  when  ice  jaas 
have  been  formed  in  front  of  or  immediately  below  tbe  eity. 

If  the  change  from  winter  to  spring  is  rapid,  the  freshets  are  violent 
but  of  short  duration ;  but  if  the  change  is  gradual,  the  river  swells 
slowly,  and  slowly  subsides,  and  the  waters  remain  nigh  through  tte 
spring  and  well  into  the  summer. 

In  midwinter  there  is  usually  a  period  of  mild  weather  eriled  the 
<^  January  thaw,''  during  which  there  frequently  occurs  a  i>artial  riae^ 
the  river,  soon  checked  by  a  return  of  cold  weather.  It  is  then  thatits 
dams  are  usually  formed,  which  last  until  the  spring  opens. 

The  greatest  rises  may  be  expected  after  severe  rains  in  the  spriDft 
when  the  ground  is  frozen  and  the  drainage  free,  or  in  the  autumn. 

The  effect  of  the  freshets  is  to  produce  unusual  seoor  in  oontraeied 
channels  and  on  soft  bottoms,  and  to  deposit  the  abraded  materials  st 
the  points  where  the  cross  section  becomes  enlarged. 

The  project  of  1834  proposed  to  utilixe  the  agency  of  freshets  in  opta- 
ing  a  channel  across  the  bars  for  the  maintenanee  of  the  navigabto 
water  way  by  making  the  dikes  Mgh,  but  later  projects  for  tiie  improve- 
ment of  the  river  are  based  upon  the  principle  that  freshets  are  dstn- 
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mental  as  well  as  betiefleial  to  the  river,  for  the  reason  that  they  create 
irregularities  in  the  regimen  and  bring  about  irregular  scours  and  de- 
posata,  and  in  accordance  with  this  principle  the  dikes  provided  for  in 
the  project  for  improvement  adopted  in  1867  do  not  rise  above  the  plane 
of  tidal  high  water. 

The  greatest  velocity  of  flow  corresponds  to  the  highest  rise  of  water 
only  when  the  river  is  unobstructed. 

Tides  and  discharges. — ^The  tidal  information  in  possession  of  the  Board 
comes  firom  observations  made  prior  to  1890. 

The  tidal  observations  made  in  the  upper  river  in  1876,  corrected  in 
1884,  are  represented  in  the  following  table: 

The  mean  rise  and  faU  of  tides  at — 

State  Dam,  Troy,  N.  Y ; 0.80 

Nail  Wotks,  Troy,  N.Y 1.94 

Albany,  N.Y 2.32 

Castleton,  K.  Y 2.53 

New  Baltimora,  N.  Y 3.42 

New  York,  Governors  Island,  from  Coast  Surrey ^ 4.40 

The  mean  duration  of  rise  of  tides  at  Albany  is  five  houi'S,  and  the 
mean  duration  of  fall  seven  hours  and  twenty-five  minutes. 
The  plaiie  of  mean  low  water  at  New  York  below  that  at — 

TeeL 

Kew  Baltimore 3. 55 

Castleton 4.35 

Albany 4.78 

Troy  Nail  Works 5.32 

Troy  8tote  Dam -••• 6.88 

The  State  Dam  at  Troy  is  the  dividing  line  between  the  tidal  and 
Doutidal  compartments  of  the  river  system.  When  there  is  little  or  no 
water  passing  over  the  dam  at  or  near  low  stage,  the  lower  river  be- 
comes largely  tidal  for  a  period  not  exceeding  six  weeks,  and  the  alter- 
nating flood  and  ebb  currents  there  are  well  defined  in  their  proper 
direcQon.  When  the  upper  rivers  discharge  their  average  supply,  the 
ebb  current  is  well  defined^  but  the  flood  currentd  can  scarcely  be 
noticed.  In  times  of  freshets  tides  are  still  to  be  observed,  but  there  " 
is  no  appreciable  flood  current  in  the  upper  river.  The  times  of  high 
and  low  water  stands^  corresponding  to  two  successive  tidal  waves,  are 
coincident  at  Governors  Island  and  at  the  State  Dam,  Troy,  N.  T. 
At  Tivoli,  the  tidal  phases  are  the  converse  of  those  at  Governors 
Island  and  at  the  dam. 

The  tidal  area  from  the  dam  to  Albany  measures  47,600,000  square 
feet^  and  the  corresponding  tidal  prism  for  a  mean  rise  of  1.68  feet  over 
the  whole  area  measures  79,968,000  cubic  feet. 

The  area  of  the  cross  section  at  Albany,  where  the  width  between 
protected  banks  is  850  feet,  approximately,  is  10,000  square  feet  at 
mean  low  water,  and  the  mean  discharge  at  that  time  is  2,995  cubic 
feet*  approximately,  per  second.  Gaugings  of  the  Mohawk  and  Upper 
Hudson  rivers  above  the  dam  were  made  in  October,  1874,  and  the 
mean  fresh-water  discharge  for  the  combined  rivers  for  that  month  was 
found  to  be  4,853  cubic  feet  per  second. 

The  calculated  mean  discharge  above  the  dam  for  that  month,  based 
on  the  monthly  rainfall  of  1.77  inches  (one-half  the  average  monthly  fall 
for  the  year),  and  an  assumed  drainage  of  0.48  inch,  was  3,001.6  cubic 
feet  per  second.  It  is  probable  that  the  gaugings  were  made  shortly 
softer  a  rainfall  when  the  river  was  slightly  in  freshet,  and  the  resulting 
mean  discharge  for  that  month  is  somewhat  large.  But  assuming  the 
gaugings  to  be  correct^  the  err6r  will  be  slight  &  the  mean  fresh-water 
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discharge  for  that  month  at  Albaay  be  taken  at  5,000  cnbic  feet  per 
second. 

The  calculated  mean  discharge  of  fnsb.  water  in  1874,  at  the  Albin; 
crosH-section,  based  on  the  mean  monthly  rainfall  for  the  entire  yeaiof 
3.16inches,  and  the  assumed  drainageofl.67incheB,  is  found  to  beRTCQ 
cubic  feet  per  second. 

The  information  in  regard  to  velocities  at  difierent  stages  is  not  on 
elusive,  but  observations  show  that  moderate  rises  of  1  foot  or  moRU 
Albany  give  surface  velocities  varying,  during  ebb,  from  1  foot  per  SM* 
ond  in  the  first  quarter,  to  2  feet  in  the  last  quarter.  A  freshet  risciif 
7  feet  gives  a  velocity  of  3  feet  per  second,  and  an  8-foot  rise  givesi 
velocity  of  3^  feet  per  second.  It  is  reported  also  that  the  maxiiDnB 
rise  does  not  give  a  velocity  exceeding  6  feet  per  second. 

The  discharge  of  the  Hudson  between  Troy  and  Albany  at  itslovtst 
stage  may  be  taken  without  great  error  at  about  3,000  cubic  feet  per 
second.  The  river  supply  therefore  during  that  stage  is  inadeqaateii 
the  upper  part  of  the  river  for  scouring  or  for  navigation,  independsii 
of  tidal  flow. 

BABS. 

The  accompanying  chart  of  the  Hudson  Biver,  prepared  ftom  tte 
latest  surveys,  shows  in  detail  the  location  of  all  the  obetmctive  ton 
from  Troy  to  Hudson. 

The  channel  from  Broadway,  Troy,  north  to  the  State  dam,  is  ca>- 
tracted  by  numerous  islands,  and  is  very  narrow  and  shoal.  The  ntff 
here  flows  over  a  rocky  bed,  restricting  commerce  principaUytotk 
wharves  which  lie  south  of  Broadway. 

From  Troy  to  Albany,  while  the  maximum  depth  of  14  feet,  meanlo* 
water,  is  noted  in  many  places,  the  navigable  depth  is  reduced  to  'i 
feet  to  S  feet,  mean  low  water,  by  six  obstructing  bars  composed  nf 
coarse  and  fine  gravel  and  coarse  and  fine  sand.  Several  of  the  Atff 
pools,  between  the  bars,  particularly  at  Troy,  and  opposite  Breaken 
Island,  have  groups  of  large  bowlders  covering  the  bed. 

The  uavigable  depth  in  this  reach  before  improvements  were  muie 
was  about  4  feet,  mean  low  water. 

At  Albany  the  average  depth  is  11  feet  to  12)  feet,  mean  low  watei, 
bnt  the  maximum  depth  is  16  feet,  approximately. 

From  Albany  to  ^ew  Baltimore  the  depths  are  very  variable,  tbe 
prevailing  depth  being  10  feet  and  over,  with  pools  of  greater  depth 
separated  by  long  crossover  bars,  over  which  the  greatest  depth  d«« 
not  exceed  9  to  10  feet.  These  bars  are  eight  in  -number  and  are  com- 
posed chiefly  of  fine  sand.  In  this  reach  rock  outcrops  above  the  plwe 
of  22  feet,  mean  low  water,  at  the  Overslaugh,  Van  Wies  Point,  and»t 
Mulls,  and  before  improvement  the  approximate  navigable  depth  «* 
only  7  feet,  mean  low  water. 

New  Baltimore  is  the  highest  point  on  the  river  at  which  the  dv^ 
of  20  feet,  mean  low  water,  is  found,  and  tmm  that  place  sonth  to  Bod- 
son  two  points  are  observed  where  there  is  a  leas  depth  than  15  f«rt; 
one  point  is  at  Stonehouse  Bar,  where  the  least  depth  is  13  feet,  mfsn 
low  water,  and  the  other  at  Four  Mile  Point,  where  the  least  depth  is 
14  feet,  mean  low  water.  These  are  bars  of  fine  sand,  and  their  form*- 
tion  has  been  the  result  of  long  action,  though'it  is  to  be  remarked  th»t 
the  shoaling  at  Stonehouse  Bar  has  been  more  rapid  of  late  years  th'" 
formerly,  owing  possibly  to  the  fact  that  the  construction  of  contracting 
dikes  above  New  Baltimore  has  induced  an  increased  downstream  more 
ment  of  detritus  to  form  bars  in  the  spaces  below  New  Baltimore,  whffe 
the  stream  has  not  been  confined  by  artificial  works. 
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To  ascertain  the  character  of  the  formation  underlying  the  bed  of  the 
liver  essential  to  the  preparation  of  estimates  for  excavations  extend- 
ing to  a  plane  22  feet  below  mean  low  water,  boriugs  were  taken  aloDg 
cross  sections  1,000  feet  apart  from  Troy  to  New  Baltimore,  and  also  at 
different  pcjints  in  the  vicinity  of  Hudson,  the  results  of  which  are  shown 
upon  the  accompanying  chart. 

It  suffices  to  say  in  regard  to  these  results  that  rock  was  developed 
at  a  depth  of  from  7  feet  to  17  feet  below  mean  low  water  from  the 
State  dam  at  Troy  to  Breakers  Island,  a  distance  of  3^  miles.  Thence 
for  a  distance  of  8  miles  to  the  Overslaugh  Bock  no  rock  was  found 
above  the  depth  of  22  feet.  From  the  Overslaugh  Bock  to  Staats,  a 
distance  of  1^  miles,  rock  outcrops  in  a  few  places  above  the  plane  of 
22  feet,  mean  low  water.  From  Staats  to  Mulls,  a  distance  of  5  mUes, 
no  rock  occurs  except  in  small  quantity  at  Cedar  Hill  Bar,  lying  west 
of  the  channel.  Between  Mulls  Cross-Over  and  Hudson  no  rock  was 
found  except  at  Matthews  Point,  just  below  Kew  Baltimore,  where  a 
narrow  reef  running  from  bank  to  bank  and  rising  to  13.6  feet  below 
low  water  was  developed. 

ADDITIONAL  REGULATION  OF  THE  RIVER. 

It  has  already  been  stated  that  existing  artificial  works  for  regulat- 
ing the  river  terminate  at  New  Baltimore.  These  works,  in  part,  have 
been  in  operation  now  for  nearly  twenty-five  years,  and  while  the  depths 
in  the  channel  embraced  between  the  revetted  banks  have  gradually 
and  continuously  increased  to  the  advantage  of  the  navigation  of  the 
river,' there  are  evidences  that  at  at  least  one  bar  below  New  Baltimore, 
viz,  »tonehouse  Bar,  some  deterioration  by  shoaling  is  going  on,  which 
must  be  provided  for  by  the  downward  extension  of  the  artificial  works, 
even  if  no  enlargement  of  present  projects  for  improvement  is  author- 
ized. 

The  Board  has  studied  the  reach  of  the  river  from  New  Baltimore  to 
Ooxsackie  with  some  degree  of  care,  and  has  estimated  approximately 
lor  a  system  of  new  works  on  both  banks  designed  to  regulate  this  reach 
as  well  as  to  protect  the  banks  of  the  river  and  of  intervening  islands 
against  degradation  by  currents  and  wave  action.  The  precise  character 
of  the  proposed  works,  their  extent,  and  their  true  location,  are  left  to 
the  determination  of  the  local  officer  when  the  new  project  for  improve- 
ment is  adopted,  and  when  funds  for  construction  become  available  by 
future  appropriations. 

The  Board  will  state  generally  that  the  main  channel  should  be  carried 
over  Stonehouse  Bar,  and  the  secondary  channel  behind  Bronks  Island 
should  be  closed,  by  building  a  dike  from  a  convenient  point  in  South 
New  Baltimore  along  the  eastern  margin  of  the  shoal  at  the  head  of 
Bronks  Islahd,  and  continued  along  that  island  as  far  as  may  be  decided 
necessary;  that  the  unprotected  and  exposed  heads  and  shores  df 
Bronks,  Light  House,  and  Coxsackie  islands  should  be  revetted  so  as  to 
protect  them  against  abrasion,  leaving  the  channels  behind  the  two 
latter  islands  open  for  commercial  uses,  and  that  the  eastern  shore  of 
the  river  from  Stuy vesant  Light  to  Nutten  Hook  should  be  revetted  iu 
a  suitable  way  for  the  better  maintenance  of  the  channel.  The  Boa^d 
also  thinks  that  the  shoal  forming  at  the  lower  end  of  Coxsackie  Island 
should  be  removed  and  that  the  river  should  be  given  a  cross  section 
at  that  point  not  less  in  area  than  that  at  Coxsackie  Landing^  imme- 
diately below. 


10  mjDSOK   RITES: 

The  aegregat«  len^  of  shore  line  for  which  protectioa  U  neaa.- 
mended  is  atxint  40,0U0  linear  feet,  and  the  estimated  cost  of  the  pro- 
posed vorks  is  $350,000.  approximately. 

The  estimated  cost  of  these  vonstractions,  which  are  incladed  in  tht 
estimates  required  of  the  Board,  are  necessarily  only  approximate,  u 
the  abaolate  cost  can  only  be  determined  after  more  detailed  stodki 
have  been  ^ven  to  the  subject  by  the  local  ofBcer. 

The  Board  farther  thinks  that  increased  depths  where  needed  belov 
Ooxsackie  can  be  more  quickly  and  economically  obtained  by  the  nsnil 
method  of^  dredging  than  by  a  resort  to  permanent  works  of  imptoTfr 
ment. 

ESTOUTES  OP  COST. 

The  act  of  September  19, 1890,  under  which  this  report  is  sabmittnl, 
calls  for  three  distinct  projects  of  improvement,  two  of  which  provide 
for  a  channel  navigable  for  vessels  drawing  20  feet,  and  one  for  a  deptti 
of  12  feet  at  mean  low  stage  of  the  river.  The  Board  now  presenti 
separate  estimates  for  these  projects: 


DEBPKNtNO  THE  HODSON  BirSB  It 
H  NAVIOATION  OF  SEAOOIKG  VESMU 
A  CRAinJBL  400  PKBT  WIDR  AXD  3 
E    SLOPU    or    ONK    ON   ONK    IN  BMl 


I.  Estimate  or  cost  of  widehiko  i 

TWRKN    NKW   YORK    AND    ALBANY,   FO] 
DRAWING    90    FEET  OF    WATER, 
FXBT    DEEP,    UEAK    LOW    WATER,   WITH    £ 
ONK  OH  THREE  IN   SANS. 

O.  lYom  H^dton  City  (o  Sob  BalUmore  ,  Bttdum  Ckaitnel). 

1.  Prfmins Hook  SfaoBl,  diedginc cnbioyBrdB..  399,935 

a.  Four  Mile  Point  aiioal,  dredgilig do....  1,583,452 

3.  Coxsackie ShoBl,  diedKinK do 855,861 

4.  Bronke  iHland  Shoal,  drei^ing do 535,287 

B.  Stone  Honse  Bar,  dredging do 983,903 

Total  dredging do....     4,^8,428 

AmountiDKi  at  20  oenta  peionbic  jard.to ISTI.fiSLIB 

6.  Beef  at  Matthews  Point,  removhig  lT,4S2oublo  ;ards  rock,  attIO 

per  onljio  yard 174, 8»« 

b.  From  Ntw  Sattimort  lo  Albmtjf. 

1.  WlUow  btand  Shoal,  dredging cubic  yards..  1,636,616 

2.  Coevmans Shoal,  dredging do....  1.006,231 

3.  MulUCrOH-OTer,  dredging do....  2,960,119 

4.  Cedar  Hill  Bar,  dredging do....  1,610,615 

6.  Winnies  Bar,  dredging do 956,207 

6.  Van  Wies  Shoal,  dredging do....     1,554,593 

7.  Bogart  Light  Shoal,  dredging do....     1,794,398 

8.  Cnylers  Bar,  dredging -.do....     1,899,674 

Total  dredging do....    13,387,652 

Amonntiug,  at  Scents  pot  cable  yard,  to a,677,5!0.» 

9.  Mulls  Cross -Over,  lock  removal coble  yards.-         46,670 

10.  Cedar  HiU  Bar,  rock  lomoval do....  9,216 

II.  Oretslangh,  rockremovsl do....         76,342 

Total  rock  remoTol do 132,  tS8 

Amounting,  at  tlO  per  cable  Tard,  to 1,321,3MLW 

Atjdltionrf  reguUtioB  work SJM^OOO.O" 

8,395, 316-2 
ConUngencies,  10  per  cent 6S9,63l.w 

Total 6>934,84J.* 
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2.  Estimate  of  cost  of  wtdkning  akd  DRSPKinNo  thk  Hudson  bitfr  bibtweex 

NKW  YORK  city  AND  THE  STATE  DAM  AT  TROY,  FOR  THE  KAVIGATIOK  OF  SEA- 
GOING VESSELS  DRAWING  20  FEET  OF  WATER,  AFFORDING  A  CHANNEL  400  FEET 
WIDE  AND  22  FKET  DEEP,  MEAN  LOW  WATER,  TO  THK  FOOT  OF  BROADWAY,  TROY, 
AND  THENCE  TO  THE  DAM  AT  TROY,  200  FEET  WIDE  AND  22  FEET  DEEP,  MEAN 
LOW  WATER,  INCLUDING  THE  FORMATION   OF  A  BASIN  BELOW  THE  DAM. 

a.  From  Hudson  City  to  Albany, 
Same  M  in  first  estimate,  above $5,805,316.00 

ft.  From  Albany  to  State  Dam  at  Troy, 

1.  Kellogg  Shoal,  dredging cubic  yards. .  1, 909, 285 

2.  Fish  Hoase  Shoal,  dredging.... ..do 1,421,498 

3.  Round  Shoal  and  Covills  Folly,  dredging  do 1, 866, 965 

4.  Van  BnreiM  Bar,  dredging do 971,808 

5.  Washington  Bar,  dredging do 746,208 

6.  Washington  Bar  to  foot  of  Broadway,  dredging,  .do 494, 158 

7.  From  foot  of  Broadway  to  State  Dam,  dredging  .do 531, 465 

Total  dredging do....  7,940,387 

Amounting,  at  &  cents  per  cubic  yard,  to 1, 588, 077. 40 

8.  Breakers  Island,  rock  removal cubic  yards . .      140, 924 

9.  Arsenal,  rook  removal do 510,092 

10.  Troy  to  State  Dam,  rock  removal do 424,084 

Total  rock  removal do 1,075,100 

Amounting,  at  $10  per  cubic  yard,  to 10,751,000.00 

17, 734, 393. 40 
Contingencies,  10 per  cent 1,773,439.34 

Total 19,507,882.74 

8.  Estimate  of  oost  of  improving  the  Hudson  river  between  coxsackix 
and  the  state  dam  at  troy  to  such  an  extent  as  to  secure  a  navi- 
oable  channel  12  feet  deep  at  mean  low  water,  the  channel  to  bk 
400  feet  wide  from  coxsackik  to  foot  of  broadway,  troy,  and  900 
feet  wide  from  foot  of  broadway  to  state  dam  at  troy,  thb  side 
bix>pe8  in  bogk  to  be  one  on  one,  and  in  sand  one  on  threb. 

a.  From  Coxaackie  to  Albany. 

1.  Coxsackie  Shoal,  dredging oubic  yards . .  106, 072 

2.  Stone  House  Bar,  dredging do 58,323 

3.  Willow  Island  Bar,  dredging do 275,089 

4.  Coeyinans  Shoal,  dredging do 60,842 

5.  Mulls  Cross-Over,  drer^iug do 367,104 

6.  Cedar  Hill  Bar,  dredging .• do 112,800 

7.  Winnies  Bar,  hedging do 85,938 

8.  Van  Wies  Shoal,  dredging do 223,362 

9.  Bogart  Light  Shoal,  dredging do 342,048 

10.  Cuylers  Bar,  dredging do 271,669 

Total  dredging do....  1,903,247 

Amountiiig,  at  20  cents  per  cubic  yard,  to $380, 649. 40 

11.  Overslaugh,  removing  1,495  cubic  yards  rock,  at  $10  per  cubic 

yard 14,950.00 

395,599.40 

b.  From  Albany  to  State  Dam^ 

1.  Kellogg Shoaly dredging enbio yards..  387,688 

2.  Fish  House  Shoal,  dredging do 484,126 

3.  Round  Shoal  and  Covills  Folly,  dredging do 602, 278 

4.  Vail  Burehs  Bslr, dredging do 288,829 

5.  Washington  Bar,  dredging do 356,350 

6^  Washington  Bar  to  foot  of  Broadway,  dredging. .do 87, 988 

7.  Foot  of  Broadway  to  State  Dam,  dredging do 509, 542 

Total  dredgiug do 2,716,801 

Amounting,  at  1^  cents  per  cubic  yard,  to 643,360.20 
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8.  Breakers  Island,  rock  remoTal coble  yaria..  8,943 

9.  Anensl,  rock  removal do 2,824 

10.  Foot  of  Broadway  to  State  Dam,  rock  removal  ...do 81,675 

Total  rock  removal do 93,641 

AmoimtinK,  at  910  per  cubic  yard,  to tS3$,41Q.(t 

Additional  regulation  nork »0,OaiB 

3,3S&,369.a 
ContingeDciea,  lOpwceut 222,53£.V 

Total 2;M7,fl08.SI 

BBCAflTDIATtOH. 

So.  I.  For  ekaitnel  St  feet  deep  and  iOO/ttt  widefiom  Amv  Tork  Oifjr  to  JOtat. 

From  Hudaou  City  to  Albany ; 

Dredginf[17,746,080oubicyardi,  at  20cent» $3,549,316a 

Removing  149,610  cnbio  yards  rock,  at  $10 1,496.  KKLD 

Additional  regulation  work 350,000.(1) 

5,39S,31G.l» 
Contingencies,  10  pet  cent 539,53LV 

Total 5,934,847.(0 

M.  t.  For  ekannel  tt  fett  deep  and  iOO  feet  wide  from  Kev  Tori  dig  to  foot  of  Bnd^ 
oaf,  Trog,  and  ihenen  iifeet  deep  and  tOOfeet  >Bid«  to  Stale  Dam  at  Trvg. 

From  Hndson  to  State  Dam  at  Troy: 

DreitgiuR  25,68fi,467  cubic  yards,  at  20  cent* *5,l»7.MJ.tO 

Removing  1,224,710  cubic  vards  rock,  at«10 12,347,IOa(il 

Additional  i-egulation  work 35O,O00.» 

17,734,393.10 
Coutingencies,  10  per  cent 1,773,439.9* 

Total 19,507,83liM 


So.  S.  For  ehannei  IB  feet  deep  and  «»  feet  vAAe  frotn  CozsoeUe  to  foot  of  I 
Tros,  and  tkmoe  IS  feet  deep  and  SCO  feet  mie  to  State  Dam  at  Tros. 

From  CoxsaciiH  to  State  Dam: 

Dredging  4,620,048  cubic  yards,  at  20  cents t924,0M.M 

Removing  95,136  riibic  vards  rook,  at  HO 961.36aM 

Additional  regulation  work 360,00a« 

2,S26,369.» 
Contingencies,  10  per  cent 222,536.91 

Total 2,447,90tSS 

Having  presented  tbe  projects  and  estimates  of  cost  for  wideiiiog  and 
deei>eiiing  the  river,  as  required  by  the  act  under  the  provisions « 
which  this  report  is  submitted,  the  Board  now  passes  to  the  consider- 
ation of  the  second  part  of  its  instructions,  which  requireB  a  statement 
as  to  the  nsefuhiess  of  such  improvements  and  of  their  relations  and 
value  to  commerce,  and  of  the  advisability  of  entering  upon  the  sameit 
this  time.  This  subdivision  of  the  subject  relates  directly  to  the  chtf- 
acterand  extent  of  the  present  commerce  of  the  river  and  the  means  by 
which  it  is  transported,  to  possible  modifications  of  that  commerce  i" 
the  future,  and  to  the  expediency  of  now  enlar^ng  the  vridths  9sA 
depths  of  the  existing  channels  to  facihtate  and  maintain  the  preeeot 
commerce  and  to  encourage  and  provide  for  its  fntuie  development. 
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The  Hudson  Biver  is  an  arm  of  the  sea  extending  inland  for  150  miles. 
For  100  miles  from  its  mouth  the  channel  is  adequately  wide  and  deep 
for  the  largest  vessels,  but  beyond  to  the  head  of  navigation  it  is  nar- 
row, crooked,  and  obstructed  by  shoals  and  rocks. 

The  present  relations  of  the  river  to  commerce  are  of  a  twofold  char- 
acter. First,  it  carries  a  very  large  local  traffic,  larger  indeed  than 
tbat  of  any  other  river  in  the  United  States;  and  secondly,  it  forms  an 
important  part  of  a  great  system  of  waterways  extending  through  the 
northern  lakes  to  the  sea.  It  is  impossible  to  divide  the  commerce  of 
the  river  into  classes  corresponding  with  any  degree  of  accuracy  to 
these  two  relations;  but  it  will  be  sufficient  for  the  purposes  of  this  re- 
port to  consider  as  local  traffic  the  movement  of  all  materials  which  do 
not  come  to  the  river  through  the  State  canals,  and  as  through  traffic 
the  movement  of  all  materials  which  come  through  the  canals  and  are 
principally  carried  down  the  river  to  the  sea,  where  they  are  in  part 
shipped  to  foreign  ports. 

Considehng  simply  the  tonnage  transx>orted^  the  local  traffic  of  the 
river  is  by  far  the  more  important,  and  aceordmgly  attention  is  first  in- 
vited to  this  branch  of  the  subject. 

The  latest  reliable  information  concerning  the  commerce  of  the  Hud- 
son Eiver  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  the  statistics  of  which  were  collected  and  tabulated  with  great 
care  and  thoroughness.  It  appears  from  this  report  that  some  of  the 
principal  sources  of  the  local  commerce  of  the  Hudson  are  as  follows: 
The  Delaware  and  Hudson  Canal,  which  enters  the  river  at  Eondout, 
N.  Y.,  connects  the  Hudson  with  the  anthracite  coal  region  at  Hones- 
ville  and  the  Delaware  Biver.  The  principal  items  of  tonnage  on  this 
canal  are  coal,  bluestone,  and  cement.  The  Pennsylvania  Coal  Com- 
pany has  a  large  tide-water  coal  depot  at  ll^ewburg,  where  also  the 
Erie  Railroad  transfers  large  quantities  of  freight  by  boat  across  the 
river.  The  Erie  Railroad  has  a  coal  depot  at  Piermont,  20  miles  above 
New  York,  where  a  large  supply  is  to  be  handled. 

The  two  principal  industries  of  the  river  which  materially  increase 
the  total  tonnage  are  ice  and  brick.  The  amount  of  ice  annually  har- 
vested generally  exceeds  3,500,000  tons  and  the  number  of  bricks  man- 
ufactured 850,000,000. 

The  total  tonnage  of  all  shipping  points  on  the  river  during  1890, 
exclusive  of  the  tonnage  transported  through  the  State  canals — that  is, 
the  tonnage  corresponding  to  the  local  traffic — was  15,033,309  tons.  It 
was  nearly  three  times  the  tonnage  of  the  through  traffic. 

In  addition  to  this  enormous  commerce,  the  passenger  traffic  should 
be  mentioned.  In  1890  there  were  thirty  transportation  companies  for 
passengers  or  freight,  not  including  individual  steamboats  or  pleasure 
boats.    The  total  number  of  passengers  carried  was  about  5,000,000. 

But  although  the  volume  of  the  local  traffic  so  greatly  exceeds  that 
of  the  through  traf^c,  the  commercial  relations  of  the  river  considered 
as  a  part  of  the  great  system  of  northern  and  western  water  transporta- 
tion are,  from  a  national  point  of  view,  by  far  the  more  interesting 
and  important. 

The  commerce  derived  from  remote  sources  through  connecting  arti- 
ficial water  ways,  or  which  may  be  so  derived  by  future  works,  is  a 
branch  of  the  subject  which  was  strongly  emphasized  by  the  unex- 
X>ected  direction  which  the  discussions  took  at  the  public  hearings,  and 
the  Board  desires  to  give  it  as  liberal  consideration  as  its  instructions 
permit. 
The  Northwest  is  now^  and  will  continue  to  be  in  the  future;  the  great 
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food-producing  region  for  the  States  along  tbe  coast  and  foe  a  put  of 
Europe.  Hie  map  showB  at  a  glance  the  vast  extent  of  the  tarritoiy 
tributary  to  the  Great  Lakes,  the  products  of  which  can  bedeliv^eitt 
the  lake  ports  and  thence  ^pped  to  Lake  Erie  or  Lake  Ontario,  whsa» 
they  can  be  carried  by  various  land  and  water  routes  to  the  sea.  Fnm 
the  head  oi  Lake  Superior  at  Duluth,  the  line  of  water  tjransportato 
extends  through  Lake  Superior  and  t^e  St.  Marys  Falls  Canal  into  Me 
Huron,  where  it  joins  the  lines  from  Chicago  and  Milwaukee  throogb 
Lake  Michigan ;  it  passes  through  Lake  Huron,  the  St.  Clair  Flats  Canil, 
and  the  Detroit  River  into  Lake  Erie  and  through  the  WeUand  Csoil 
into  Lake  Ontario.  The  capacity  of  this  route  for  navigation  is  d^- 
mined  by  the  minimum  depths  along  it,  which  are  at  the  lake  ports,  tk 
St.  Marys  Falls  Canal,  the  St.  Clair  Flats  Canal  and  Detroit  Biver,  asd 
the  Wellaad  Canal.  The  lake  ports,  St.  Mai^s  Falls  Canal,  St  Cliir 
Flats  Canal,  and  Detroit  Biver  carry  at  present  a  minimum  depth  of 
16  feet;  but  the  projects  for  improvement  iiow  in  progress  contemplate 
in  all  these  localities  a  depth  of  20  feet,  which  wiU  donbtlese  be  secnred 
in  the  near  future.  The  Welland  Canal,  which  is  in  foreign  territorf, 
carries  a  depth  of  14  feet. 

In  addition  to  the  enormous  volume  of  transportation  along  thisroote 
large  quantities  of  grain,  lumber,  and  ore  are  shipi)ed  from  territoiyin 
the  vicinity  of  Lakes  Ontario  and  Champladn. 

The  importance  of  the  Hudson  Biver  in  its  relations  to  these  gmt 
routes  of  water  transportation  lies  in  the  fact  that  it  forms  a  part  of  ^ 
but  one  of  the  lines  connecting  Lakes  Erie,  Ontario,  and  Champlaut 
with  the  sea;  and  the  location  and  character  of  these  connecting  liotf, 
as  well  as  the  relative  volumes  of  the  commerce  passing  over  theOf 
must  be  briefly  considered  in  order  to  obtain  a  definite  idea  of  the  vahe 
of  the  river  to  commerce. 

The  routes  referred  to  are  as  follows: 

1.  The  Erie  Canal  route. — The  Erie  Canal  connects  Lake  Erie  at 
Buffalo  with  the  Hudson  Biver  at  Troy  and  Albany,  a  distance  of  aboat 
3o2  miles.  It  has  71  lift  and  2  guard  locks.  It  has  a  depth  of  7  feet 
over  miter  sills.  The  capacity  of  the  locks  is  now  being  enlarged,  bat 
the  depth  is  not  being  increased.  The  total  distcuice  from  Lake  Erieto 
the  seaby  this  route  is  about  482  miles,,andtoLiverpoolabout3,922mik6. 

2.  The  St.  Lawrence  route. — This  route  connects.  Lake  Erie  with  tide 
water  at  Montreal,  on  the  St.  Lawrence,  as  follows :  From  Lake  Erie  to 
Lake  Ontario  by  the  Welland  Canal,  thence  through  Lake  Ontano  to 
the  head  of  the  St.  Lawrence  Biver,  and  thence  by  the  river  and  the  fi^e 
canals  around  its  shallows  to  Montreal.  This  route  has  53  locks,  and 
the  distance  from  Lake  Erie  to  Montreal  is  about  375  miles.  The  dis- 
tance from  Lake  Erie  to  Liverpool  is  about  3,220  miles.  The  minimoia 
depth  is  now  9  feet  in  the  St.  Lawrence  canals,  but  an  increase  to  U  fiset 
depth  is  in  progress. 

3.  The  Oswego  Canal  route. — This  route  connects  Lake  Ontario  »t 
Oswego  with  the  Hudson  Biver  at  Troy  and  Albany  as  foUows:  By  tk^ 
Oswego  Canal  from  Oswego  to  the  Oneida  Biver;  thence  by  the  cam 
to  Syracuse  and  also  by  the  Oneida  Biver,  lake,  and  canal  to  DurhtfD- 
ville,  and  from  Syracuse  or  Durhamville  by  the  Erie  Canal  to  Troy  and 
Albany.  The  length  of  the  route  is  about  208  miles.  It  has  67  locks 
and  a  depth  of  al^ut  7  feet. 

4.  T/i6  Champlain  Canal  route. — ^This  route  connects  Montreal  wit^ 
the  Hudson  Biver  as  follows :  From  the  St.  Lawrence  Biver,  45  mil^s 
below  Montreal,  to  Lake  Champlain  by  the  Chambly  Cansd;  theoce 
through  the  Champlain:  Oanal  to  Waterford,  3  miles  above  the  9^ 
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dam,  asd  thence  by  lock  to  tide  water  on  tbe  Hudson  at  Troy,  or  by 
Erie  Canal  to  Albany.  This  route  has  30  locks.  The  minimum  depth 
is  7  feet,  and  the  distance  from  Montreal  to  Albany  311  miles. 

The  Board  has  not  attempted  a  complete  analysis  of  the  commerce 
transported  over  these  routes  to  the  sea,  the  informaticm  available  not 
being  sufficient  for  this  purpose,  but  the  following  statistics,  compiled 
from  the  reports  of  the  Census  Bureau,  the  Gaii^ian  Department  of 
Railways  and  Canals,  and  the  Chief  of  Engineers,  U.  S.  Army,  and 
firom  other  authentic  sources^  will  give  a  genial  idea  of  the  volumes  of 
taraffic  over  the  different  lines: 

Dimng  the  year  ending  June  30, 1890,  the  total  quantity  of  freight 
passing  through  ibe  Detroit  Biver  was  nearly  20,000,000  tons.  The 
amount  passing  through  the  New  York  State  canals  was  5,346,102  tons, 
of  which  the  Oswego  Canal  carried  225,036  tons,  the  Champlain  Canal 
1,520,757  tons,  and  the  Erie  Canal  3,499,409  tons.  The  amount  parsing 
through  the  Welland  Canal  during  the  season  of  navigation  in  1890  was 
978,692  tons,  of  which  263,697  tons  were  transported  by  water  to  and 
from  Montreal,  and  533,957  toi^s  were  moved  between  the  ports  of  the 
CTnited  States.  The  total  quantity  (tf  freight  coming  to  and  leaving 
the  Hudson  Biver  through  the  State  canals  was  3,592,437  tims. 

A  great  portion  of  the  material  thus  transported  finds  a  market  in  our 
own  counlsry  and  would  not,  under  any  circumstances,  be  carried  in 
seagoing  ships.  A  study  of  the  statistics  of  the  eastward  movement  of 
grain  along  the  difierent  routes  may  perhaps  serve  to  indicate  more 
clearly  their  relative  importance  in  connection  with  the  export  com- 
merce of  the  country. 

During  the  season  of  1890  the  quantity  of  grain  carried  to  tide  water 
by  the  'Sew  York  State  canals  was  1,131,^8  tons,  and  by  the  ^ew 
York  State  railways,  3,045,302  tons.  The  quantity  carried  to  Montreal 
through  the  St.  Lawrence  canals  was  242,571  tons,  and  by  rail,  119,208 
tons.  The  total  quantity  transported  over  tiiese  routes  was  4,583,390 
tons.  It  thus  apx>ears  that  about  seven-tenths  of  the  whole  quantity 
moved  was  carried  over  the  railways  and  about  three-tenths  over  the 
water  ways.    Less  than  one-tenth  was  moved  over  Canadian  routes. 

The  figures  given  in  the  above  statements  will  serve  to  indicate  in  a 
general  way  the  great  extent  and  value  of  the  commerce  of  the  Hudson 
Biver.  There  is  no  river  in  the  United  States,  except  the  Detroit  and 
St.  Clair  rivers,  comparable  with  the  Hudson  Biver  for  the  extent, 
variety,  and  value  of  its  commerce,  the  number  of  its  transportation 
companies,  the  number  and  variety  of  its  steam  and  sailing  vessels  and 
barges,  and  the  number  of  passengers  tranBi)orted ;  and  the  relations  of 
the  river  to  the  lake  navigation  are  peculiarly  interesting  and  signifi- 
cant. In  this  connection  attention  is  invited  to  the  able  papers  in  the 
appendix  read  before  the  Board  by  Hon.  James  H.  Manning,  mayor  of 
^bany ;  Mr,  S.  A.  Thompson,  secretary  of  the  Duluth  Chamber  of  Com- 
merce: Hon.  Yreeland  H.  Youngman,  Albany  Chamber  of  Commerce; 
Hon.  H.  C.  Burleigh,  of  Whitehall;  Hon.  Martin  I.  Townsend,  of  Troy, 
and  others,  to  all  of  which  the  Board  has  given  the  most  careful  con- 
sideration. 

In  discussing  the  question  of  the  expediency  of  now  enlaarging  the 
widths  and  depths  of  the  existing  channels,  it  appears  desirable  for  the 
sake  of  clearness  to  examine  the  subject  in  two  parts;  first,  in  relation 
to  existing  commercial  conditions,  and  secondly,  with  reference  to  the 
probable  ftiture  development  of  commerce.  Under  these  heads,  there- 
fore^ the  Board  proposes  to  investigate^  first,  the  usefulness  ot  improv- 
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ing  the  channel  to  a  depth  of  12  feet  at  mean  low  water,  and  secondly, 
the  expediency  of  its  enlargement  to  greater  depths. 

This  arrangement,  although  it  does  not  conform  to  the  order  indi- 
cated in  the  act,  seems  the  more  satisfactory;  for,  as  will  appear  in  the 
sequel,  the  enlargement  of  the  channel  to  a  depth  ot  12  feet  need  S0t 
necessarily  be  considered  as  the  full  completion  of  the  improvement, 
but  may  be  regarded  as  merely  the  commencement  of  a  more  extended 
project  to  be  executed  when  found  desirable  in  the  ftiture. 

The  Board  now  proceeds  to  consider  the  usefulness  of  improTingtke 
channel  of  the  river  to  a  depth  of  12  feet  at  mean  low  water,  betwea 
Coxsackie  and  the  State  Dam  at  Troy,  under  the  conditions  of  conuneree 
existing  at  the  present  time.  Such  an  improvement  would  evidentlybe 
of  no  l^nefit  to  the  through  traffic,  for  none  of  the  water  lines  connect- 
ing the  Hudson  with  the  lakes  have  a  greater  depth  than  7  feet  The 
present  river  depths  are  ample  for  vessels  passing  over  these  connect- 
ing lines,  and  the  increase  of  river  depth  prox)os^  would  not  be  8oi- 
cient  for  the  navigation  of  ocean-going  freight  vessels. 

As  regards  the  local  traffic,  however,  the  conditions  are  entirely  dif- 
ferent. The  study  of  the  commercial  history  of  the  river  for  a  number 
of  years  past  impresses  the  Board  with  the  conviction  that  the  existinf 
project  for  improvement,  adopted  in  1867,  which  provides  for  a  naviga- 
ble depth  of  11  feet,  mean  low  water^  only  to  Albany,  and  of  9  feet  to 
Troy,  does  not  give  adequate  facilities  for  the  large  commerce  trm- 
-ported  upon  the  river.  These  depths  barely  exceed  the  draft  of  tbe 
largest  vessels  which  navigate  the  river  to  the  points  named,  and  whes 
from  any  cause  new  bars  are  formed,  or  old  ones  are  enlarged  or  ex- 
tended, the  injuries  suffered  by  commerce  at  extreme  low  stages  throngh 
detentions  in  various  ways  at  the  shoal  obstructions  are  serious  and  op- 
pressive. In  view  of  the  necessities  of  the  commerce  incident  to  the 
river  proper  and  its  tributary  country,  the  Board  is  of  the  opinion  that 
the  project  for  improvement  adopted  in  1867  should  be  extended  so  a«to 
provide  for  a  channel  depth  of  at  least  12  feet  at  mean  low  water,  and 
that  such  an  extension  is  well  worth  the  expenditure  required  for  its 
execution. 

The  proposed  projects  for  the  improvement  of  the  river  channel  np 
to  Albany,  and  also  up  to  the  State  Dam  at  Troy,  for  the  navigation  of 
seagoing  vessels  drawing  20  feet  of  water  (that  is,- to  a  depth  of  at  least 
22  feet),  bear  relations  to  existing  commercial  conditions  very  different 
from  the  12-foot  project  above  considered.  As  regards  the  locnl  irafie 
it  is  probable  that  it  will  not  under  any  circumstances  be  conducted  in 
vessels  of  20  feet  draft,  and  a  channel  of  22  feet  depth  would  be  of  but 
little  more  practical  benefit  to  that  traffic  than  the  12-foot  channel  above 
referred  to.  It  is  therefore  with  reference  to  the  through  traffic  alone 
that  the  Board  thinks  this  project  for  a  channel  of  22  feet  depth  worthy 
of  careftil  investigation.  The  arguments  in  favor  of  such  an  improve- 
ment were  fully  and  ably  presented  to  the  Board  atita  two  public  meet- 
ings held  at  Albany  and  at  New  York.  These  arguments,  so  far  as  they 
relate  to  existing  commercial  conditions,  may  be  briefly  summarized  as 
follows: 

By  the  construction  of  a  deep-water  channel  to  Albany  and  Troy 
the  ocean  will  be  directly  joined  to  the  canals.  Vessels  navigatinfjthc 
canals  can  then  discharge  their  cargoes  at  Albany  and  Troy,  avoiding 
the  exx)ense  and  delay  of  going  down  the  river  to  New  York,  and  thns 
ttie  carrying  capacity  of  the  canals  will  be  increased.  The  difference 
in  cost  of  transportation  to  New  York  would  be  saved.  It  is  argued 
that)  owing  to  the  expense  and  delay  arising  from  the  lack  of  termii^ 
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facilities  at  New  York,  seagoing  vesseils  would  prefer  to  take  their  car- 
goes at  Troy  and  Albany  were  the  channels  of  sufficient  dimensions  for 
their  navigation.  A  large  quantity  of  lumber,  now  generally  shipped 
in  bond  by  rail  from  Ottawa,  Canada,  to  Boston  for  export,  could,  if  the 
channels  were  deepened,  be  sent  by  rail  to  Albany  and  thence  shipped 
direct  to  South  American  and  other  foreign  ports  with  a  considerable 
reduction  in  exx>ense.  Finally,  attention  was  invited  to  the  importance 
of  a  deex>-water  channel  in  case  of  war,  so  that  our  vessels  could  go 
directly  to  the  Watervliet  Arsenal  for  military  supplies. 

The  Board  has  given  these  arguments  careful  consideration,  and  begs 
to  submit  the  following  remarks  in  relation  thereto:  While  it  is  doubt- 
less true  that  the  traffic  of  the  Hudson  Eiver  would  be  materially  in- 
creased if  seagoing  vessels  could  and  would  go  to  Albany  or  Troy  to 
take  their  cargoes,  it  is  believed  that  such  increase  would  be  principally 
if  not  wholly  derived  from  materials  brought  to  the  shipping  points  by 
rail,  such  as  the  lumber  from  Canada  referred  to  above.  The  carrying 
capacities  of  the  canals  are  determined  principally  by  the  number  of 
boats  which  can  be  passed  daily  through  their  locks,  and  these  capaci- 
ties can  be  increased  only  by  improvements  in  their  lockage  facilities. 
Such  improvements  are  now  in  progress  on  the  Erie  and  Oswego  canals, 
but  they  do  not  provide  for  any  increase  of  depths.  The  Board  is  of  the 
opinion  ihat  the  volume  of  through  traffic  on  the  canals  can  not  be 
sensibly  increased  by  the  construction  of  a  deep-water  river  channel  so 
long  as  the  navigable  depths  of  the  canals  remain  unimproved. 

iSat  the  Board  considers  it  doubtful  if  any  considerable  number  of 
seagoing  j^essels  would  go  to  Albany  or  Troy  to  receive  cargoes  even  if 
a  deep-water  channel  existed.  If,  as  has  been  stated,  the  terminal 
facilities  at  Now  York  are  inadequate  and  unsatisfactory,  they  can  and 
doubtless  will  be  improved  at  points  nearer  than  Albany  and  GOoy.  for 
there  is  no  lack  of  natural  advantages  in  the  harbor  and  its  immediate 
vicinity. 

New  York  is  the  center  of  a  vast  population,  and  the  x>oint  from 
which  by  far  the  greater  proportion  of  incoming  commerce  is  and  must 
always  be  distributed.  Seagoing  vessels  receiving  their  cargoes  at 
Troy  or  Albany  would,  therefore,  generally  have  to  go  to  these  points 
in  ballast.  Considering  the  delay,  cost  of  pilotage,  and  other  incidental 
expenses,  the  Board  doubts  whether  any  material  saving  in  the  cost 
of  transportation  would  result.  Wheat  has  been  carried  this  summer 
from  Chicago  to  New  York  for  5  cents  per  bushel,  and  the  Board  is  not 
convinced  that^  under  existing  conditions,  a  sufficient  reduction  in  cost 
of  transportation  would  result  from  the  deepening  of  the  Hudson  to 
produce  an  effect  upon  the  relative  quantities  transported  over  the  dif- 
ferent routes  which  would  justify  the  large  expenditure  involved.  If 
the  extension  of  the  deep-water  channel  is  desirable,  why,  it  may  be 
asked,  is  not  the  Hudson  now  navigated  by  seagoing  vessels  to  the  exist- 
ing hesud  of  the  deep-water  channel  at  Athens  or  Hudson,  100  miles  from 
New  York  f  This  question  has  been  answered  by  the  statement  that 
at  these  points  there  are  no  facilities  for  distribution  and  no  adequate 
connections  with  the  great  lines  of  through  transportation.  But  it 
seems  probable  that  such  facilities  and  connections  would  soon  be  pro- 
vided if  they  were  urgently  demanded  by  the  necessities  of  commerce. 

In  this  connection  attention  is  invited  to  a  communication  from  the 
committee  on  harbor  and  shipping  of  the  New  York  Chamber  of  Com- 
merce, submitted  to  the  Board  at  its  request,  wherein  the  portion  of 
commerce  which  may  possibly  be  affected  by  the  proposed  improvement 
is  presented.  This  paper  will  be  found  in  the  appendix. 
H.  fix.  39 8A 
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The  committee  concludes  that  the  improvement  can  not  be  of  bendt 
to  sailing  vessels  or  steamers  of  the  regular  lines,  and  that  advantage 
can  be  derived  theretrom  only  by  transient  freigbt-seekiug  steaiiMfs 
with  a  loaded  draft  of  20  feet  or  less,  during  the  brief  i)eriod  between 
harvest  and  the  closing  of  the  canals,  and  in  spring  from  the  openinf 
of  the  canals  until  the  movement  of  the  crops  ceases.  The  figures  sal^ 
mitted  by  the  committee  indicate  that  the  total  exx>ort8  from^ew  Yoik 
in  1890  were  6,258,222  tons,  of  which  4,829,776  tons  were  shipped  ^ 
steamer.  The  tonnage  brought  to  tide  water  from,  the  canal  systes, 
much  of  which  was  distributed  in  the  United  States,  was  3,024,765  Um. 
The  exports  derived  from  the  canals,  carried  by  the  regular  steamer 
lines,  are  estimated  by  the  committee  at  1,503,161  tons,  and  by  the 
transient  steamers  278,831  tons.  The  amount  carried  oy  tnmsieBt 
steamers  of  a  draft  of  20  feet  or  less,  which  the  committee  considers 
could  alone  be  benefited  by  the  proposed  improvement,  is  estimated  at 
75,390  tons. 

If  these  statements  be  accepted  it  is  reasonable  to  suppose,  howev^f 
that  in  case  improvements  in  depth  are  effected,  a  larger  number  of 
steamers  conforming  to  the  modified  conditions  would  be  provided,  if 
these  were  miide  sufficient  to  invite  them. 

The  Board  does  not  feel  called  upon  to  express  an  opinion  as  regaidt 
the  necessity  of  this  improvement  for  military  purposes,  this  branch  of 
the  subject  not  having  been  included  in  its  instructions.  The  autJioii- 
ties  in  charge  of  matters  relating  to  the  national  defense  will  doubtless 
determine  whether  it  is  desirable  to  locate  our  military  establishments 
where  adequate  water  communications  now  exist  or  improve,  the  lines 
of  water  transportation  to  other  points. 

In  view  of  the  facts  and  reasons  above  set  forth,  the  Board  is  of  the 
opinion  that  the  possible  benefits  to  commerce  to  be  derived  from  Ua 
proposed  improvement  for  vessels  drawing  20  feet  are  not  under  exist- 
ing conditions  sufficient  to  justify  at  this  time  the  expenditure  neces- 
sary to  make  such  improvement. 

But  a  very  important  branch  of  the  subject  still  remains  to  be  con- 
sidered, viz,  the  relations  of  these  improvements  to  the  future  develop- 
ment of  commerce.  It  can  not  be  doubted  that  this  development  will 
continue  as  rapidly  as  in  the  past,  for  the  grain-producing  areii  is  con- 
tinually extending  towards  the  Northwest.  The  Board  is  fully  im- 
pressed with  the  importance  of  these  lines  of  water  transportation  in 
their  relations  to  the  large  and  rapidly  increasing  traffic  from  the  lakes 
to  the  sea.  The  relative  volumes  carried  by  water  and  by  rail  have 
already  been  indicated;  but  even  if  improvements  in  the  water  routes 
should  not  increase  the  relative  quantities  transi)orted  over  them,  the 
Board  is  of  the  opinion  that  such  improvements  will  be  of  the  greatest 
benefit  to  commerce.  The  influence  of  these  routes  in  the  r^uction 
and  control  of  railway  rates  has  a  commercial  value  far  greater  than  is 
indi(uited  by  the  mere  tonnage  carried.  It  is  also  evident  that  as  pop- 
ulation increases  and  the  development  of  the  railway  system  ap- 
proaches its  profitable  limit  the  relative  importance  of  the  lines  of 
water  transi)ortation  will  be  augmented,  and  the  necessity  for  improv- 
ing them  to  their  utmost  capacities  will  finally  become  imperative.  ^ 
large  portion  of  these  lines  is  not  under  the  control  of  the  Creneral  Gov- 
ernment, but  the  Board  is  of  the  opinion  that  the  part  which  is  under 
such  control  should  always  be  fully  developed  to  keep  pace  with  tk^ 
improvements  made  along  the  interior  and  connecting  lines. 

The  attention  of  the  Board  has  been  invited  to  the  fact  that  the  Car 
nadiau  Government  is  now  engaged  in  the  improvement  of  its  vats' 
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TDute  from  the  lakes  to  the  8e%  and  soon  will  have  established  a  route 
trom  Lake  Erie  through  Lake  Ontario  and  down  the  St.  Lawrence 
River  with  a  nunimum  dei>th  of  14  feet.  When  this  route  is  completed  it 
is  feared  by  the  advocates  of  the  improvement  now  under  consideration 
that  a  considerable  part  of  the  commerce  now  traversing  our  own  water 
ways  will  be  diverted  through  a  foreign  country^  unless  the  change  is 
met  by  corresponding  improvements  in  our  own  water  routes.  In  this 
eonnection,  however,  it  should  be  remarked  that  only  ab<Hit  8  per  cent 
of  the  products  of  the  Northwest  finds  its  way  to  the  sea  for  exix)rt. 
The  grain  product  of  the  United  States  and  Canada  for  1890  is  esti- 
mated at  about  2,650,000,000  bushels,  while  the  quantity  of  grain  ex- 
Sorted,  including  flour,  during  the  same  year  was  about  211,000,000 
oshels,  or  less  than  one-twelfth  (8  per  cent  of  the  total  production). 
The  market  for  by  tar  the  greater  part  of  these  products  lies  in  our  own 
country,  south  of  the  lakes  and  the  St.  Lawrence,  and  no  improvement 
of  water  ways  in  Canada  or  elsewhere  can  greatly  influence  the  general 
direction  of  its  movement. 

But  although  this  danger  of  losing  a  part  of  our  carrying  trade  has^ 
perhaps,  been  somewhat  magnified,  it  is  still  a  real  one;  and  accord- 
ingly various  projects  for  the  improvement  of  our  water  routes  have 
been  proposed  and  discussed.  The  most  important  of  these — ^indeed, 
tiie  only  one  which  need  be  considered  in  connection  with  the  proposed 
improvement  of  the  Hudson — ^is  the  radical  enlargement  of  the  Erie 
Canal,  so  as  to  permit  its  navigation  by  the  largest  vessels  now  carry- 
ing the  commerce  of  the  Great  Lakes.  This  project  requires  an  increase 
of  depth  to  at  least  18  feet,  a  corresponding  wideiung,  and  reconstrue- 
tion  of  the  entire  lock  system  on  a  grand  scale.  The  cost  of  the  work 
involved  has  been  variously  estimated  at  from  one  hundred  and  fifty  to 
two  hundred  and  fifty  millions  of  dollars.  The  Board  begs  to  refer  to  a 
paper  by  Mr.  E.  Sweet,  and  the  accompanying  discussion  by  other  dis- 
tinguished engineers,  published  in  the  transactions  of  the  American 
Society  of  Civfi  Engineers,  February,  1885,  in  which  this  project  is  ftilly 
and  most  ably  considered. 

Should  this  proposed  enlargement  of  the  Erie  Canal  be  effected,  the 
Board  is  of  the  opinion  that  the  full  deepening  of  the  Hudson  Biver  to 
22  feet  would  become  a  necessity,  but  for  reasons  very  difi^erent  from 
those  considered  in  connection  with  the  conditions  of  commerce  as  they 
now  exist.  The  object  of  the  improvement  would  no  longer  be  to  bring 
seagoing  vessels  to  Albany  and  Troy  to  receive  their  cargoes,  but  to  en- 
able vessels  navigating  the  lakes  to  carry  tiieir  cargoes  clear  through, 
not  only  to  the  coast  but  also  to  foreign  ports,  without  rehandling  them 
at  any  intermediate  x>oints. 

In  view  of  the  vast  commercial  interests  involved,  such  an  improve- 
ment in  the  friture  can  not  be  considered  as  beyond  the  limits  of  possi- 
bility; but  the  Board  believes  its  commencement,  or  even  its  serious 
contemplation  at  the  present  time,  to  be  highly  improbable.  The  res- 
ponsibility of  the  large  expenditure  required  will  not  be  assumed  imtil 
it  is  settled  beyond  a  doubt  that  commensurate  benefits  will  be  obtained; 
and  this  is  a  question  with  reference  to  which  the  views  of  experts  are 
still  at  variance.  The  plans  now  in  process  of  execution  by  the  State 
of  New  York  to  increase  the  capacity  of  the  canals  do  not  contemplate 
the  ultimate  formation  of  channels  for  ships,  but  involve  large  exi>endi- 
tares  which  will  be  completely  useless  should  a  deep-water  project  be 
finally  adopted. 

The  improvement  of  the  several  water  routes  from  the  lakes  to  New 
York  Gity^  cm  a  much  less  extensive  scale  than  that  propose  at  U19 
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poblic  hearing,  leeeiTed  the  consideratioD  of  Congress  in  1874,  and  fix 
infonnatioti  of  the  details  of  the  improTement  then  proposed  and  tig 
estimated  cost,  the  Board  invites  attention  to  the  report  on  the  "  Third 
BabdivisioD  of  the  Northern  Transportation  Bonte,"  throagh  norUien 
and  central  Kew  York,  made  to  comply  with  the  act  of  CongieBS  tf 
proved  June  24,  1874,  and  contained  in  the  Annual  Beport  of  theCbu 
of  Engineers  for  1875,  Part  II,  page  534. 

Finally  the  Board  invites  attention  to  the  interesting  expenment 
DOW  under  trial  of  carrying  nnbrokeu  cargoes  through  from  Diilntli  t« 
Liverpool  in  vessels  of  only  14  feet  draft.  On  June  11, 1891,  the  Ckmia 
W,  Wetmore.  a  steel  vessel  of  the  new  "  whaleback "  type,  left  Dnlntt 
for  Liverpool  with  a  cargo  of  70,418  bushels  of  wheat,  this  being  tk 
first  clearance  &om  Lake  Superior  for  a  foreign  port.  She  paBsed 
through  the  lakes  and  Welland  Canal,  lightering  a  part  of  hex  osup 
at  Kingston  and  taking  it  on  again  with  an  additional  load  at  Mtnitnal, 

Eroceeded  down  the  St.  Lawrence  to  the  sea,  and  finally  arrived  it 
Iverpool  with  87,503  bushels  of  wheat  on  July  21,  1891.  When  the 
improvements  now  in  progress  on  the  Canadian  canals  ar«  completed, 
it  IS  said  that  such  a  vessel  will  be  able  to  carry  an  onkroken  cargo  a 
nearly  3,000  tons  from  Lake  Superior  to  a  foreign  port  and  return.  Tbt 
snccesaful  introdnction  of  such  vessels  may  possibly  revolutionize  tlit 
carrying  trade  of  the  Great  Lakes,  and  render  unnecessary  the  fonu- 
tion  of  channel  depths  so  great  as  are  now  considered  desirable  iu  the 
lines  of  water  transportation. 

In  view  of  the  above  considerations  the  Board  is  of  the  opinion  thit 
the  present  demands  of  commerce,  and  its  probable  development  in  the 
near  future,  do  not  now  justify  the  expenditure  of  the  amount  of  monc? 
necessary  for  the  formation  of  the  proposed  channel  for  seagoing  v»- 
sels  drawing  20  feet  of  water  &om  New  York  to  Albany  or  to  the  Statt 
Dam  at  Troy. 

OONOLUBIOHB  OP  THK  BOABD. 

The  Board,  after  thoroughly  analyzing  the  duties  imposed  upon  it  "bf 
the  act  of  September  19, 1890,  now  presents  its  oonclnsions  with  some 
degree  of  confidence  that  eveiy  legitimate  interest  submitted  to  its  jndfF- 
ment  has  had  its  full  share  of  consideration. 
First. — The  estimates  of  cost  of  carrying  ont  the  two  projects  c<n- 
M ,'  tained  in  the  said  act,  which  provide  for  widening  and  deepening  tht 

\\  ]!  channels  between  Kew  York  City  and  the  city  of  Albany,  and  betweea 

New  York  City  and  the  city  of  Troy,  for  the  navigation  of  seagomg  ves- 
sels drawing  20  feet  of  water,  are  t5,934,847.€0  and  919,607,832.74,  n- 
spectively. 

The  improvements  t»  be  effected  by  this  large  expenditure  will,  in  tw 
opinion  of  the  Board,  confer  no  important  practical  benefit  upon  coin- 
merce  until  the  suggested  artificial  water  connection,  360  miles  long  m 
of  adequate  depth,  is  made  between  the  Hudson  Biver  and  Lake  Erit) 
through  the  State  of  New  York,  at  an  additional  cost  estimated  as  U^ 
as  $150,000,000  to  9250,000,000. 
I        :  In  view  of  the  exceseive  cost  of  these  several  projects,  singly  or  coib- 

,  J  I  bined;  of  the  improbability  that  either  the  State  or  the  Qoieral  Go^ 

Ij  emment  will  assume,  at  an  early  day,  the  responsibility  of  making  siu* 

"   '  an  artificial  deep-water  connection;  and  of  the  long  period  of  tin* 

which  must  necessarily  elapse  before  snch  a  connection  can  be  mM> 
between  river  and  lake,  even  if  such  an  uudertakin^  were  in  progre« 
to-day,  the  Boait!  is  of  the  opinion  that  it  is  not  advisable  at  this  tiat 
to  enter  upon  the  projects  for  deepening  the  Sndsoo  Biver  from  tb" 
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onth  to  Albany,  or  to  Troy,  S".  Y.,  for  the  navigation  of  sea-going  ves- 
Is  drawing  20  feet  of  water.  What  is  practically  the  commencement 
such  a  project  with  a  view  to  its  ultimate  complete  execution  in  the 
ture,  when  the  needs  of  commerce  require  it,  is,  however,  considered 
^sirable;  but  the  Board  is  of  the  opinion  that  the  improvement  should 
>t  be  carried  to  the  full  depth  of  22  feet  at  the  present  time. 
Second, — ^Afber  carefully  studying  the  wants  of  commerce,  the  Board 
of  the  opinion  that  the  third  project  contained  in  the  act  of  Septem- 
jr  19, 1890,  which  provides  for  improving  the  Hudson  Biver  "  betweeu 
oxsackie  and  the  State  Dam  at  Troy  to  such  an  extent  as  to  secure  a 
ivigable  channel  12  feet  deep  at  mean  low  water^^is  a  worthy  and  use- 
1  one,  and  accordingly  recommends  it  for  adoption. 
In  tlie  estimates  submitted  for  this  project,  the  Board  has  adopted  a 
lannel  400  feet  wide  to  Troy,  and  thence  300  feet  wide  to  State  Dam  at 
roy. 

The  Board  recommends  that  the  regulating  works  between  Troy  and 
ew  Baltimore,  provided  for  in  the  existing  project,  be  maintained  and 
lat  supplementary  regulating  works  of  a  permanent  character  be  pro- 
ded  between  New  Baltimore  and  Goxsackie. 

The  Board  describes  in  a  general  way  only  the  supplementary  works 
squired  to  be  built,  as  it  is  expected  that  farther  study  and  investiga- 
on  as  the  work  of  improvement  progresses  may  lead  the  local  officer 
)  recommend  a  modification  of  such  works  both  as  regards  their  loca- 
on  and  extent,  as  well  as  the  exact  dimensions  which  shall  be  given 
\  them. 

In  conclusion,  in  order  that  the  good  results  which  may  be  expected 
►  follow  upon  the  completion  of  the  recommended  project  may  be 
^ized  at  the  earliest  practicable  moment,  the  Board  farther  recom- 
ends  that  liberal  appropriations,  commensurate  with  the  imx>ortance 
'  the  work,  be  made  annually,  so  that  the  desired  improvement  may 
3  completed  within  a  period  not  exceeding  five  years. 
The  papers  enumerated  below  accompany  this  rex>ort  as  appendices: 

)  Report  of  Mr.  Charles  O.  Weir,  assiBtant  engineer,  dated  Julv  21,  1891,  on  bor- 
ings made  along  the  bed  of  the  Hudson  by  direction  of  tne  Board  of  Engi- 
neers. 

)  Stenographer's  report  of  the  public  meeting  held  in  Albany  January  6,  1891. 

)  Stenographer's  report  of  the  public  meeting  held  in  New  York  May  15, 1891. 

)  Communication  from  the  committee  on  harbor  and  shipping  of  the  New  York 
Chamber  of  Commerce. 

)  Letters  and  resolutions  filed  with  the  Board  of  Engineers  by  the  secretary  of  the 
Chamber  of  Commerce,  Albany,  N.  Y. 

G.  L.  Gillespie, 

Lieut.  Col.  of  JEngineers. 
Amos  Stiokney, 

Major  of  Engineers, 
0.  W.  Baymonb, 

Major  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey\ 

Chief  of  Engineer 8y  Xf.  8.  A» 
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APPEKBIZXa 
Appendix  1. 

g.  weir,  assistant  enoikeest,  on  bqsing6  alom 
hudson  river. 


United  States  Kngikeeb  Office, 

Albany,  N.  T.,  JulygJ,im. 

CoiX>NEL :  I  have  the  honor  to  submit  the  following  report  on  the  exuninir 
tions  and  borings  in  the  Hudson  River,  between  the  State  dam  at  Troy  and  the 
city  of  Hudson,  made  to  determine  the  character  and  depth  of  deposits  that  would 
be  encountered  in  excavating  a  channel  for  vessels  drawing  20  feet  of  water,  to 
comply  with  the  river  and  harbor  act  of  CSongress  of  September  19, 1890. 

This  work  was  begun  October  28, 1890,  and  continued  until  December  2,  whes, 
on  account  of  the  cold  weather  and  ice,  work  was  suspended  for  the  season. 

On  AprU  24, 1891,  the  work  of  making  the  borings  and  examinations  was  again 
resumea,  and  completed  July  10, 1891.  That  portion  of  the  river  from  Troy  to 
Hudson,  a  distance  of  36i  miles,  was  thoroughly  examined.  Where  tiiere  wai 
no  indication  of  rock  cross  sections  were  taken  every  1,000  feet  apart;  when 
rock  was  encountered  the  distance  between  cross  sections  was  from  2^  to  500 
feet.  Three  borings  were  taken  to  each  cross  section,  so  as  to  cover  a  chaniMl 
width  of  400  feet,  and  all  borings  carried  to  a  depth  of  22  feet  below  the  plane  d 
mean  low  water  where  practicable,  and  samples  taken  of  the  material  of  all  the 
principal  bars. 

The  manner  of  making  the  borings  and  securing  the  samples  of  depont  varied 
according  to  the  exigencies  of  the  case.  Where  no  hard  material  was  encoun- 
tered and  the  depth  of  the  water  only  necessitated  a  few  feet  boring,  a  boriog- 
rod  with  a  steel  point  10  feet  long  was  used  and  pushed  down  through  the  de- 
posit by  manual  labor.  In  all  other  oases  a  3-inch  pipe,  in  lengths  of  3,  5,  and  10 
feet,  connected  together  by  couplings,  was  used.  A  drill  platform  was  oob- 
structed  on  the  principle  of  a  float,  the  platform  resting  on  four  oil  barrels  and 
being  supported  and  steadied  by  10-inch  by  12-inch  henuock  timbers  on  its  Bides. 
Four  3-inch  iron  pipes  were  used  as  spuds,  one  on  each  comer,  passing  through 
holes  in  the  square  timber ;  these,  when  let  down  to  the  bottom^  served  to  hold 
the  platform  in  position.  An  aperture  3  feet  by  2  feet  was  left  in  the  center  ot 
the  float,  and  on  this  a  tripod  hoist  was  built,  with  a  block  and  tackle,  to  hoist 
and  lower  the  boring  pipe  through  the  aperture.  After  the  3-tnch  pipe  was 
driven  2  to  3  feet  in  the  bottom  a  f-inch  gas  pipe  was  inserted,  through  which 
a  jet  of  water  was  forced  from  »  donkey  engine  on  board  the  tugboat,  wnich  was 
used  for  this  purpose,  for  towing  the  float  and  boarding  the  men.  This  pipe  was 
jumped  up  and  down  on  the  material  in  the  3-inch  pipe,  and  the  jet  constantly 
playing,  the  material  was  forced  up  through  the  3-incn  pipe,  and  by  a  Y  ui^  * 
bucket,  and  the  material  of  each  deposit  thus  collected.  Doubtful  borinigs  were 
tested  with  a  dredge. 

The  borings  were  located  by  the  sextant  and  platted  on  the  maps.  The  totu 
number  of  borings  taken  was  694,  and  the  total  linear  feet  of  material  passed 
through,  6,839  feet,  at  a  cost  for  plant  and  labor  of  $2,365,  making  an  average 
cost  of  $3.40  for  each  boring,  or  aoout  34  cents  per  linear  foot  boring. 

Rock  was  encountered  at  a  depth  of  from  7  to  17  feet  below  mean  low  water 
from  the  State  dam  to  Breakers  island,  a  distance  of  3i  miles.  Then  for  a  stretch 
of  8  miles  down  to  the  Overslaugh  Rock  no  rock  was  found  at  a^epth  of  22  feet. 
From  that  point  for  a  distance  of  li  miles,  to  Staats,  rock  outcrops  in  places  above 
the  22-foot  plane.  From  that  point  for  a  distance  of  5  miles,  to  Mulls,  no  rock  oc- 
curs, excepting  a  little  at  Cedar  Hill  Bar,  which  is  west  of  the  channel.  At 
Mulls  the  rocky  formation  is  well  to  the  westward  of  the  channel.  Between 
Mulls  Cross-Over  and  the  city  of  Hudson  there  is  only  one  point  where  rock  was 
encountered,  and  that  is  just  below  New  Baltimore,  off  Matthews  Point,  and  is 
evidently  only  a  reef  running  across  the  river. 

Of  the  samples  collected,  'M  were  selected  as  representing  the  character  of  the 
deposits  of  the  bars  between  Troy  and  Hudson.    The  matenal  constituting  these 
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t  will  be  noted,  oonsists  of  coarse  gravel  near  the  State  dam  at  Troy,  and 
sand  at  Fish  House  Shoal,  which  becomes  finer  the  farther  down  stream, 
boes  also  will  be  noted  the  stratification,  where  fine  sand  is  encountered, 
oarse  sand  and  gravel,  and  underneath  fine  sand  again.  As  the  transport- 
»wer  of  water  varies  as  the  sixth  power  of  the  velocity,  a  current  running  3 
er  second,  or  about  2  miles  per  hour,  will  move  fragments  the  size  of  a 
egg,  from  2  to  3  ounces.  There  being  considerable  slope  in  the  first  4 
of  the  river  from  the  dam  south,  it  ta  readily  seen  that  the  velocity  of 
irrent  m^ust  be  greater,  aiid  consequently  the  material  of  the  bars  in  this 
n  of  the  river  is  much  coarser.  If  the  velocity  of  a  current  bearing  sedi- 
be  checked  the  sediment  is  deposited.  In  running  water,  with  a  variable 
it,  coarser  material  will  be  carried  and  deposited  where  finer  was  previ- 
leposited  if  the  velocity  increases,  and  also  finer  material  will  be  deposited 
irser  material  if  the  velocity  decreases,  producing  perfect  stratification, 
the  strata  of  the  material  of  the  several  bars  can  be  readily  understood, 
river  erosion  takes  place  on  the  outer  side  of  a  current,  because  the  cur- 
)  swiftest,  and  deposition  is  taking  place  on  the  inner  side,  because  there 
rrent  is  slowest. 

}  applies  to  and  explains  all  the  shoals  on  the  river,  which  are  located  at 
points  where  there  is  a  deflection  of  the  direction  of  the  current  ^nd  the 
ty  on  one  side  is  greater  than  on  the  other. 
Very  respectfully,  your  obedient  servant, 

Charles  G.  Weir, 

Assistant  Engineer, 
It.  Col.  6,  L.  Gillespie, 

Corps  of  Engineers,  U,  8.  A, 


Appendix  2. 

)grapher's  report  op  a  public  meetino  held  in  the  city  hall, 
any,  n.  y.,  on  the  6th  day  op  january,  1891,  and  called  by  the 
rd  op  officers  of  the  corps  of  engineers,  consisting  op  lieu- 
ant-colonel  george  l.  gillespie,  major  amos  stickney,  major 
rle8  w.  raymond,  constituted  by  paragraph  1,  special  orders 
m,  headquarters,  corps  of  engineers,  september  30.  18|p,  to  con- 
m  and  report  upon  the  obstructions  to  navigation  in  t^he  hud- 
river,  under  the  provisions  of  section  17  of  the  river  and 
lbor  act  of  september  10,  1880. 

Gillespie.  The  meeting  will  come  to  order.  It  is  taken  for  granted  that 
»ject  of  this  meeting  is  well  known  to  the  gentlemen  present,  but  whether 
3  so  or  not  I  deem  it  essential  as  a  member  of  the  Board  of  Engineers  pres- 
nday  to  make  the  official  statement  that  we  have  met  for  the  purpose  of 
ring  information  supposed  to  repose  in  the  people  who  are  assemblea  here. 
Lver  and  harbor  act  of  September  19, 1890,  made  provision  for  the  Secretary 
r  to  organize  a  Board  of  Engineers  composed  of  three  officers  of  the  Corps 
Ifineers,  whose  duty  it  should  be  to  examine  the  Hudson  River  as  it  now 
,  and  rei)ort  a  project  and  estimate  of  the  cost  of  widening  and  deepening 
a  to  provide  a  means  of  communication  from  the  city  of  New  York  to  Al- 
:or  vessels  drawing  20  feet  of  water ;  and  also  a  separate  estimate  for  ex- 
1^  this  communication  to  Troy.  There  is  also  to  be  a  third  estimate  for 
Img  a  mean  low- water  channel  of  12  feet  from  Coxsackie  to  Troy.    The 

so  authorized  is  present  here  to-day. 

existing  navigation  of  the  Hudson  £liver  gives  11  feet  at  low  water  from 
York  Guy  to  Albany  and  9  feet  to  Troy.    I  give  these  as  approximate 

last  nroject  for  the  improvement  of  the  Hudson  River  by  the  General  Gov- 
)nt,  aaopted  in  1866,  was  formulated  by  the  Engineer  officer  at  that  time  in 
charge.  Gen.  Newton,  who  is,  I  believe,  known  to  you.  It  provided  for  11 
►  Albany  and  9  feet  to  Troy.  The  desired  results  have  been  accomplished 
)  joint  efforts  of  the  State  of  New  York  and  the  GJeneral  Government,  both 
rities  having  worked  harmoniously  towards  the  general  good. 
1  will  understand  that  the  improvement  which  is  now  foreshadowed  by  the 
3t  of  Congress  requires  a  very  considerable  deepening  of  the  river,  and  if 
ct  had  limited  the  matter  simply  to  the  question  of  estimates  the  duties  of 
loard  would  have  been  very  much  curtailed.    It  would  have  been  only  pro- 
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fessiontel  work,  and  we  should  probably  have  made  the  estimates  and  submiUed 
our  report  without  conferring  with  those  who  live  along  the  banks  of  the  niv 
or  are  directly  interested  in  its  improvement.  But,  coupled  with  Ihe  requiremeoti 
for  a  report  and  estimates,  the  river  and  harbor  act  contains  provisions  for  ti» 
expression  of  opinions  on  the  part  of  the  Board,  which  the  Board  does  not  regaii 
in  every  way  as  professional.  They  are  partly,  but  not  entirely  so.  These  pro- 
visions embody  three  thoughts:  First,  the  usefulness  of  this  new  work;  seooni 
the  value  and  relations  of  uie  new  work  to  commerce;  and  third  and  lastly,  dak 
which  the  Board  regards  as  a  very  important  thought,  is  the  expediency  o(  us- 
dertaking  this  work  at  this  time. 

With  a  little  consideration  you  will  readily  understand  that  these  lastrequin' 
ments  are  very  comprehensive,  and  the  Boiurd  has  been  unwilling  to  siibimt  i& 
expression  of  opinion  upon  them  without  havine  drst  fully  conferred  with  yoa, 
in  order  to  ascertain  your  views,  so  that  when  the  time  arrives  for  the  prepan- 
tion  of  the  final  report  we  mav  feel  that  we  had  considered  every  interest,  and 
that  the  people  may  feel  that  the  Board  had  made  every  poeaible  effort  to  reach, 
for  conference,  those  whose  interests  were  iilvolved. 

Such,  gentlemen,  is  the  case  as  it  now  comes  before  you,  and  we  wish  to  hear 
every  one  who  has  anything  to  say  in  rec^ard  to  this  improvement,  its  useful- 
ness, its  value  m  relation  to  commerce,  however  remote,  and  as  to  the  expe- 
diency^ of  this  work.  We  desire  you  to  submit  your  views  fully,  either  oraUy  or 
in  writing.    A  stenographer  is  present  to  report  the  prooeedings. 

In  conclusion,  the  Board  desires  to  express  its  thanks  to  the  Albany  Chamber 
of  Commerce  for  the  interest  it  has  tiJcen  in  regard  to  this  meeting,  and  also  to 
its  honored  secretary,  Mr.  Wlieeler.  for  his  energetic  cooperation,  which  hai 
done  so  much  to  lighten  the  labors  of  the  Board. 

J.  Howard  King,  President  of  the  Albany  Chamber  of  Commerce : 

Gentlemen  :  I  have  great  pleasure  in  presenting  his  honor  James  H.  Man 
ning,  mayor  of  the  city  of  Albany,  wno  will  welcome  the  Commission  to  the  dtj, 
and  will  open  the  addresses  in  behalf  of  the  cities  of  Albany  and  Troy  in  regard 
to  this  project. 

JAMES  H.  MANNma. 
[Mayor  of  Albany.] 

Gentlemen  of  the  Engineering  Cori>s  of  the  U.  S.  Army,  delegates  of  the  various 
cities  near  to  or  far  from  Albany,  members  of  the  Chamber  (S  Commerce  of  the 
city  of  Aloany,  as  the  chief  magistrate  of  a  city  of  a  ripe  old  age  and  glorious 
history,  and  one  which  has  not  a  blemish  on  its  fair  name,  it  affords  me  a  great 
deal  of  pleasure  to  welcome  you,  one  and  all,  to  our  hospitable  shores. 

The  subject  which  we  have  to  consider  to-day  is  one  of  great  importance,  not 
merely  to  the  city  of  Albany,  but  to  the  State  at  large.  Therefore  I  do  not  come 
before  you  to  satisfy  any  selfish  interest  so  far  as  Albany  itself  is  concerned,  but 
I  appear  here  as  a  citizen  of  the  State  of  New  York  to  ask  that  this  great  proj- 
ect, the  deepening  of  the  Hudson  River  from  Coxsackie  to  the  Trmr  State  aam, 
shall  be  taken  in  hand  by  the  Federal  Government.  The  State  of  New  York  has 
done  its  full  share  to  benefit  the  commerce  of  the  country,  and  the  object  of  this 
meeting  has  been  to  enlist  people  from  New  York  State  away  out  to  the  Lakes 
in  what  we  believe  should  be  the  great  water  way  from  the  West  to  the  Atlantic. 

We  are  met  in  behalf  of  the  commercial  and  ousiness  interests.  It  is  not  my 
place  to  take  up  your  valuable  time  by  any  discussion  of  this  project,  and  I  do  not 
intend  to  do  so.  The  argument  will  be  presented,  after  I  have  finished,  by  a  gen- 
tleman who  is  thoroughly  capable  to  give  you  all  the  details  regarding  tne  deepen- 
ing of  the  Hudson  River  and  the  work  that  has  been  accomplished  both  by  the 
government  of  the  State  of  New  York  and  the  National  Government.  I  am 
somewhat  disappointed  in  not  seeing  the  State  engineer,  Mr.  Bogart,  or  the  ex- 
State  engineer,  Mr.  Sweet,  here,  but  they  may  come  in  later.  I  feel  it  to  be  a 
duty,  as  a  representative  of  tha  State  rather  than  as  a  mere  representative  here  at 
the  present  time  of  the  city  of  Albany,  to  call  your  attention  to  the  fact  that  in 
the  last  two  reports  of  the  State  engineer  consideration  was  given  to  this  vital 
subject.  With  your  kind  permission,  gentlemen,  I  will  read  you  one  section  of 
the  report  of  the  State  engineer  on  canals  for  the  year  1888,  in  which  he  says: 

**  Under  the  provisions  of  the  act  to  improve  the  Hudson  River  between  Troy 
and  Coxsackie  a  large  amount  of  work  has  been  done  by  the  superintendent  of 
public  works,  amounting  to  195,414.1  cubic  yards  of  material  aredged  and  re- 
moved from  the  channel  of  the  river.  The  engineering  connected  with  this  work 
has  been  in  charge  of  a  snudl  corps,  under  the  direction  of  the  State  engineer  and 
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3yor.  The  report  of  Mr.  Martin  Schenck,  the  assistant  engineer  in  charge, 
3  the  details  of  this  work.  The  dikes  erected  a  number  of  years  ago  by  me 
dd  States  Government  are  in  many  places  in  need  of  immediate  repair.  The 
nditiire  by  the  General  Government  of  a  comparatively  moderate  amount  in 
"epair  of  these  dikes  would  prevent  the  necessity  for  their  entire  renewal, 
h  wUl  certainly  otherwise  become  necessary  very  soon,  and  would  also  greatly 
n  the  formation  of  the  bars,  on  the  removal  of  which  the  State  annually  has 
pend  a  large  amount  of  monev." 

his  report  for  1889,  which  is  the  last  one  we  have  from  the  printer,  the  State 
leer  savs : 

n  the  Last  report  of  the  State  engineer,  in  the  report  of  the  assistant  en- 
)r  in  charge  of  the  Hudson  Kiver  work  accompanying  it,  and  also  in  the  re- 
made by  the  finance  committee  of  the  senate  on  February  5, 1889,  atten- 
b.aB  been  called  to  the  condition  of  the  works  undertaken  years  ago  by  the 
3d  States  Government  on  this  river.  These  works  are  in  very  b^  repair; 
certainly  should  be  put  in  good  repair,  and  it  would  seem  that,  considering 
normous  commerce  passing  through  this  river,  the  United  States  Govern- 
.  oup^ht  to  prosecute  the  works  requisite  for  the  maintenance  and  improve- 
.  of  its  navigation.  Large  sums  of  money  are  spent  annually  for  the  improve- 
.  of  navigation  on  rivers  in  other  States,  while  on  this  great  channel  of  com- 
cation  nothing  worthy  of  mention  has  been  done  for  years.  Unless  Congress 
Ld  direct  vigorous  action  immediately  it  certainly  will  be  necessary  for  the 
>  of  New  York  to  continue  to  do  more  or  less  work  during  the  next  season  in 
r  to  insure  free  navigation  in  that  part  of  the  river  between  Troy  and  Cox- 
le,  which  is  now  liable  to  be  obstructed  by  the  formation  of  bars  in  the  spring, 
lid  the  United  States  Government  inaugurate  measures  for  improvement  of 
ihannel  of  the  river  it  will  be  advisable  that  the  State  should  arrange  for  a 
dent  expenditure  to  remove  such  bars  next  spring,  as  there  is  no  probability 
the  work  undertaken  for  a  permanent  improvement  by  the  General  Govern- 
^  will  then  be  effective." 

>w,  as  I  understand  it,  this  work  has  not  gone  on  but  nevertheless  we  find 
Le  report  of  the  assistant  State  engineer  that  the  State  of  New  York  has 
ributed  liberally  to  the  improvement  of  the  Hudson  from  the  year  1797,  with 
r  exceptions,  up  to  1890,  an  amount  averaging  between  $20,000  and  $30,000 
rear,  and  the  total  amount  so  contributed  has  oeen  $1,471,429.20.  As  a  citi- 
3f  the  State  of  New  York  I  feel  that  New  York  State  has  done  its  share, 
it  great  deal  more,  and  that  the  Federal  Government  should  now  step  in. 
a  further  evidence  that  the  Hudson  River  is  entitled  to  the  greatest  consid- 
on  from  the  National  Government,  I  will  present  a  brief  statement  furnished 
>v  Mr.  Bogart,  and  which,  I  believe,  was  sent  to  him  at  his  request  by  the 
I  of  Engineers  of  the  U.  S;  Army.  The  statement  is  brief,  is  full  of  meat, 
is  very  interesting.  I  will  give  vou  the  figures  of  the  amount  of  money 
t  on  river  improvement  by  the  Federal  Government. 

issippi  River,  amount  appropriated  from  date  of  first  ap- 
Dpnation,  July  4, 1836,  to  last  appropriation,  September  19, 
k)  (amount  for  jetties  and  Mississippi  River  Commission 

b  included),  is $35,461,980.63 

ouri  River,  amount  appropriated  from  date  of  first  appro- 
Lation,  August  30, 1852,  to  last  appropriation,  September  19, 

K),  is 5,661,100.00 

River,  amoimt  appropriated  from  date  of  first  appropria- 
n,  March  3, 1827,  to  last  appropriation,  September  19, 1890, 

.: :..:. 4,986,479.25 

x>n  River,  amount  appropriated  from  date  of  first  approprii^ 
n,  Jime  30, 1834,  to  last  appropriation,  September  19, 1890, 
1,516,438.00 

w,  gentlemen,  observe  the  tonnage  unon  these  rivers  for  the  year  1890.  On 
liissouri  River  the  tonnage  was  about  865,493;  on  the  Mississippi  River,  in  all, 
0,000;  on  the  Ohio  River,  6,000,000,  and  on  the  Hudson  River,  over  18,500,000. 
.e  spirit  of  fair  play  and  justice  I  feel  that  the  Hudson  River  la  entitled  to 
greatest  amount  of  consideration  on  the  part  of  the  United  States  Govern- 
},  and  I  also  feel  that  this  excellent  Commission  which  has  the  matter  in 
^e  will  give  the  subject  the  consideration  which  we  as  enthusiastic  citizens 
e  State  of  New  York  honestly  and  sincerely  believe  it  is  entitled  to. 
w,  gentlemen,  I  will  not  take  up  more  of  vour  time.  1  did  not  intend  to  say 
)  so  much,  but  I  felt  that  this  bit  of  inside  information  which  I  had  would 
aps  be  of  some  service  to  you ;  certainly  that  it  would  be  interesting. 
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In  concluding  my  remarks  permit  me  to  say  Uiat  tbe  mayors  of  mvaj  ^UeiM 
unable  to  be  present  here  to-day,  but  many  of  them  have  sent  their  regreU,Bi 
have  expressed  their  entire  approval  of  this  plan  of  deepening  the  HudsoL  1 
have  also,  as  mayor  of  this  city,  received  regrets  from:  four  or  five  governors wbate 
States  border  or  touch  the  Empire  State,  and  I  am  just  in  receipt  of  a  oomiom- 
cation  from  a  gentleman  who  is  always  interested  in  public  improv»neiit£.tk 
chief  executive  of  the  State  of  New  York.    He  says,  uader  date  of  Jui]ai7&, 
1891  : 

My  Dear  Sir  :  I  had  expected  until  this  morning  to  be  able  to  accept  jnr 
kind  invitation  to  attend  the  public  hearing  at  the  cit^  hall  to-day  befoRthd 
1  \  commission  of  Army  officers  with  reference  to  the  feasibilitv  of  deepening  the 

3j  \  channel  of  the  upper  Hudson  River,  but  I  find  now  that  my  official  duties  diffiag 

the  day  and  my  expected  departure  for  New  York  this  afternoon  will  preventsf 
attendance.  I  send  this  communication  hurriedly,  merely  to  express  m^  intef&t 
in  the  movement  which  has  been  initiated  for  the  improvement  of  navigatioiiB 
the  Hudson  River,  and  to  assure  you  of  my  hearty  coOi>eration  in  any  feaslik 
plans  which  may  be  agreed  upon. 
Very  truly,  yours, 

David  B.  Hul. 

I  Hon.  JAICES  H.  Manning, 

J  j  Mayor^a  Office,  AWcmy,  N,  F. 
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HON.  VREELAND  H.  YOXTNOllAN. 
{Reiiresentiiicf  the  Albany  Chamlier  of  Commeroe.] 


*^   i  j  Mr.  President  and  Gentlemen  of  the  Ck)nvention:  This  matter  of  thenarif*' 

t\t  ^  I  tion  of  the  Hudson  River  is  one  that  has  been  of  the  deepest  importance. m( 

only  to  the  citizens  of  the  State  of  New  York,  but  the  merchants,  the  ivae^ 
the  mechanics,  and  other  citizens  of  States  far  beyond  us,  north  and  weniv 
many  years.  Much  has  been  done  to  improve  this  navigation,  going  back  tot^ 
early  times  when  vessels  were  navigating  this  river  for  the  accommodatioii  otthe 
inhabitants  along  its  shores.  The  depth  of  water  was  not  a  matter  of  much  e»- 
sideration,  because  the  vessels  at  that  time  did  not  need  it.  But  as  freights  be 
came  heavier  and  greater  quantities  of  it  needed  to  be  transported,  it  seeiaed 
necessary,  from  time  to  time,  that  additional  depth  should  be  given  to  tbe  wtleR 
of  the  river.  I  will  read,  in  better  words  than  I  can  put  it  in  mvseU.  sometkin? 
of  an  historical  kind  of  what  has  been  done  toward  deepening  this  channel.  It 
is  taken  from  senate  document  of  this  State  (No.  38,  Febuai^  5,  1889),  relative  to 
the  improvement  of  the  Hudson  River,  which  was  prepared  by  some  of  our  attest 
statesmen. 

**  In  the  annual  report  of  the  State  engineer  for  1886,  Charles  O.  Witbeck.ifi^ 
sistantengineer  in  charge  of  improvements  in  the  navigation  of  the  Hudson  Rivtf. 
comments  as  follows  upon  the  subject: 
I  •[    I  '    '^  ^  The  deep  water  of  the  Hudson  River  extends  from  Governors  Island  toaboat 

midway  between  Stuyvesant  and  New  Baltimore,  from  which  point  norther!/  to 
the  State  dam  at  Troy  the  water  is  comparatively  shallow,  and  navigation  btf 
fdwavs  been  attended  with  more  or  less  difficulty  on  this  part  of  the  river.  The 
prc^lem  of  improving  this  portion  of  the  Hudson  River,  by  reason  of  its  tortuwa  1 
course,  extreme  brei^th,  and  the  peculiar  actions  of  its  tides  and  heavy  fresbeta,  i 
is  one  that  has  called  forth  the  best  energies  of  both  national  and  State  engiae^rs  j 
of  the  present  century.  The  importance  of  this  water  way  being  conceded  hj  i 
all  as  being  of  vital  character,  as  it  is  the  outlet  of  the  entire  canal  system  oi  | 
the  State  of  New  York,  which  has  in  the  past  carried  the  greater  portion  of  t>b^  j 
products,  not  only  of  this  State  but  adjoining  country,  and  in  the  future  will  al- 
wavs  be  an  important  factor  to  the  welfare  of  this  State. 

*^*  The  first  record  of  any  permanent  improvement  contemplated  was  in  1W» 
when  the  depth  of  water  between  the  above-named  points  was  only  4  feet  at  m^ 
low  tide,  which  stage  of  water  continued  until  about  1819.  Prom  1797  to  1863 
the  amount  of  $225,707.25  was  expended  by  the  State  authorities,  for  which  an 
increased  depth  of  3i  feet  was  secured,  making  a  total  depth  at  this  period  (A  7i 
feet  at  mean  low  tide.* " 

In  Sixty-six  years  this  depth  of  water  was  increased  3i  feet  only,  uid  then  we 
had  but  H  feet  at  mean  low  tide.  So  that  the  statement  of  the  president  of  tbe 
Commission  that  11  feet  of  water  was  secured  from  New  York  to  Albanrshows 
that  much  has  been  done  for  the  improvement  of  the  navigation  of  t^  HudMD 
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^Ver.    Now,  in  oonneetfon  with  thatflubjeot,  I  will  quote  «  few  words  from  the 
temmittee  itself  as  it  exists  in  the  report : 

*'  This  link  in  the  chain  of  facilities  for  water  transportation  affords  the  cheap- 
Kat  means  of  forwarding  property  between  the  West  and  the  Eaet.  Its  uninter- 
rupted navigation,  tberafore,  during  the  season  when  transit  is  unimpeded  bv  the 
BlementB,  becomes  iBk  matter  ef  vital  importance  to  various  interests  and  to  large 
Uttmbers  of  people." 

It  aeems  to  me  that  the  use  of  this  word  "  link,'*  in  that  sense,  is  very  appllcar 
tde.  Truly,  as  we  consider  this  subject,  Uxis  Hudson  River  from  Troy  or  Albfuiy 
k>  New  York  is  but  a  connecting  link  to  the  great  Northwest  and  the  ocean. 
)fovr,  aa  I  understand  the  projectthat  we  are  considering  to-day,  it  is  to  take  that 
ink  out  and  trench  a  clear  way  from  the  ocean  to  the  canal.  Make  it  all  one. 
jrive  this  canal  an  opportunity  of  having  vessels  discharge  their  cargoes  at  once 
ipon  arrival  here  or  at  Troy  and  then  return,  and  so  increase  the  carrying  capac- 
ty  upon  the  canal,  and  in  every  way  give  advantage  to  the  canals  as  a  transport- 
tig  medium.  Now,  this  matter  of  water  transportation  is  one  which,  of  course, 
UM  "been  isonsidered  by  the  greatest  minds  of  our  legislative  bodies.  We  have 
lad  reports  upon  it  at  different  times,  and  almost  invariably  those  reports  have 
avored  the  encouragement  of  water  transportation,  so  as  to  reduce  the  cost  of 
■urrvinff  the  products  of  our  farmers  and  mechanics,  and  other  products,  to  the 
Leetined  points.  In  this  same  document  this  same  committee  has  very  wiselv  in- 
duded  some  extracts  from  a  speech  delivered  by  our  present  Secretary  of  the 
rreasury,  Mr.  Windom,  when  in  the  United  States  Senate,  upon  a  measure  then 
leincr  ocmsidered  before  that  body. 

Mr.  Windom  says:  '*The  chief  instrumentalities  by  means  of  which  those 
oompetitive)  foroes  will  exert  their  power  are  the  Mississippi  River  on  the  one 
lide,  and  the  northern  water  routes  on  the  other.  *  *  *  Both  routes  oonsti- 
ute  indispensable  parte  of  one  grand  S3^tem.  *  *  *  Each  is  needed  to  regu- 
ftte  the  other,  ana  both  as  reg^idators  of  railwav  charges.  Each  has  some  ad- 
rantage  which  the  other  lacks,  and  some  im]9edmient  which  the  other  has  not ; 
3ut  on  the  whole,  th^ir  trade  forces  commercial  facilities,  and  economic  capacity 
'or  cheap  transportati<Hi  will  be  so  evenly  balanced  as  to  insure  a  healthy,  active, 
Hid  permanent  competition. 

^«  *  *  *  But  the  competitive  power  and  influence  of  the  two  great  contest* 
ants  (the  water  and  railrcMd  lines)  will  not  be  limited  to  any  one  locality,  but 
irill  extend  to  nearly  every  State  in  the  Union." 

Allow  me  to  call  your  special  attention  to  what  follows,  as  it  relates  i>articu* 
larlv  to  what  is  before  us : 

"The  wide  sweep  of  competitive  influence  exerted  by  the  Erie  Canal  is  not 
Kenerally  understood  or  appreciated.  You  would  doubtless  be  surprised,  Mr. 
President,  if  I  told  you  that  the  *  little  ditch '  which  runs  through  your  State 
holds  in  check  and  regulates  nearly  every  leading  railroad  east  of  the  Missia- 
Bippi  River,  and  that  it  exerts  a  marked  influence  on  the  cost  of  transjiortation 
overall  the  country,  extending  from  the  interior  of  the  Gulf  States  to  the  St. 
liawrence  River,  and  from  the  great  plains  of  the  eastern  foothills  of  the  Rocky. 
>iountains  to  the  Atlantic  Ocean.  And  yet  such  is  the  fact." 
In  this  same  document  the  committee  state  further: 

*'  Looking,  therefore,  at  the  Ibenefioial  results  of  the  system  of  water  ways  which 
reach  the  entire  length  of  the  State,  free  to  all  who  choose  to  navigate  them,  and 
of  which  the  Hudson  River  is  a  part,  results  by  no  means  confln^  to  the  State 
of  New  York^but  participated  in,  directlv  and  indirectly,  by  the  citizens  of  every 
State  of  the  Union,  and  noting  the  established  policy  of  the  General  Govern- 
ment to  promote  the  interests  of  oonuneroe  upon  all  of  ite  lakes  and  rivers,  ap- 
propriating many  millions  of  dollars  annually  for  that  purpose,  there  can  l^  no 
good  reason  whv  the  Hudson  River  should  not  be  the  recipient  of  Fedexal  bene- 
factions to  the  full  extent  of  its  needs." 

Can  anything  that  I  can  say  add  to  the  foroe  of  those  words  given  before  the 
highest  legislative  body  of  the  United  States,  and,  I  think,  of  the  world  ?  I  won^t 
attempt  it.  It  seems  as  if  this  wab  an  undisputed  fact — that  this  question  of 
water  transportation  is  one  that  we  must  foster  and  encourage.  Not  to  harm  the 
railroads.  I  would  not  say  one  word  in  any  way  to  deteriorate  the  respect  which 
we  all  feel  for  those  men  who  place  their  money  in  railroads,  and  who  manage 
them  so  successfully.  Not  at  all.  It  is  simply  one  other  avenue  of  communicsr 
tion.  It  is  no  worse  than  two  railroads  runnmg  in  competition .  We  have  in  New 
York  no  less  iham  seven.  As  this  country  increases  we  want  more  methods  of 
tran^x>rtation.  "ELere  is  a  ohanoe  to  add  to  the  present  facilities  for  trans- 
portatkm. 
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Another  point  in  this  matter  is  this:  The  canals  of  this  State  belon|[  to  fti 
State.  They  can  never  enter  into  combination  with  the  railroad  compaM. 
They  are  controlled  by  the  State  absolutely.  There  can  be  no  combinatioiL  Bsl 
look  what  we  may  save  to  the  people  who  are  shipping^.  The  difference  isik 
carrying  expense  of  transporting  grain  or  lumber,  or  whatever  products  d  tin 
machine  or  hand  we  may  aesire  to  ship  to  forei^  lands,  1^  transferring  it  tt  Ai* 
bany  or  Troy  rather  than  at  New  York,  would  be  saved,  and  from  what  expen- 
ence  I  have  had,  I  believe  that  there  would  be  no  extra  charge  from  Albujcr 
Troy  to  foreign  lands  than  from  New  York  for  the  sake  of  getting  the  cargo  sd 
vessels  if  they  were  actually  coming  to  Albany  or  Troy.  I  don't  belien  tbi 
charge  would  be  one  cent  more  than  it  would  be  from  tiie  harbor  of  New  Y«i 
When  we  consider  the  immense  amount  of  transferring  that  is  going  cm  in  te 
harbor  of  New  York,  and  the  expense  and  delay  that  is  caused  to  vessels  l^tki 
lack  there  of  dock  facilities,  I  believe  that  they  would  much  rather  take  teaff 
twelve  hours  to  Albany  and  ten  or  twelve  hours  to  return  than  to  put  up  in  tin 
harbor  of  New  York. 

Now,  as  to  the  quantity  carried  by  canals  during  the  time  of  canal  navigttka 
Taking  the  report  of  our  superintendent  of  public  works,  I  find  that  from  Mif 
1  to  December  1, 1889,  the  canal  carried  43.31  per  cent  of  all  the  cereals  thitv 
rived  in  New  York,  largely  for  export.  I  am  told  by  gentlemen  in  the  bosses 
in  New  York  that  the  preference  is  for  exporters  to  take  canal  boats  and  titar 
cargoes,  and  I  have  not  the  least  doubt  that  if  Albany  and  Troy  were  made  oeett 
shipping  points,  that  the  whole  of  the  exx)orts  or  at  least  that  of  the  grameoo' 
ing  m  from  the  canal  would  be  used  for  export.  So  that  I  think  it  is  safe  toot* 
culate  that  the  amount  of  grain  that  woula  be  exported  would  be  all  thatovtf 
,1  J     I  through  the  canal.    Doubtless  the  business  would  oe  done  by  the  merohsntiBdf 

*  in  New  York.    It  would  not  change  their  business,  but  the  loading  wooU  be 

done  here.  The  commission  merclumt  would  naturally  want  to  save  eveir  i/i^ 
he  can  in  the  transportation  of  that  grain  or  lumber,  or  whatever  it  might  be, 
and  they  would  contract  for  those  boats  to  discharge  here  and  take  on  ev|« 
here,  instead  of  at  New  York,  and  save  the  additiontH  expense.  When  we  eoas 
to  this  question  of  exx>ense,  It  is  generallv  understood  that  any  additiLonil  ex- 
pense in  the  way  of  transportation  generally,  and,  I  suppose,  invariably,  ooeiei 
out  of  the  producer.  Whether  he  be  a  farmer  or  a  lumberman,  whatever  ar^ 
he  produces  is  worth  a  certain  price  at  a  certain  destination.  All  thatcabi 
saved  in  transporting  that  article  to  the  point  of  destination  would  inure  to  hii 
benefit  at  an  enhanced  value  at  the  point  of  shipment.  So  that  all  that  ossb^ 
saved  in  the  way  of  transportation  would  inure  to  the  benefit  of  those  who  ship, 
or  the  producer. 

Now,  to  encourage  shipments  by  the  way  of  the  canal,  the  State  of  New*Yofi 
in  1882  made  the  canals  n*ee  of  tolls.  Not  one  cent  has  been  charged  since  then 
for  tolls  for  any  property  carried  through  the  canals.  Thev  have  been  main* 
tained  wholly  at  me  expense  of  the  State  of  New  York,  and  that  expense  is  Ten 
considerable,  amounting  to  nearlv  three-fourths  of  a  million  annuiuly.  I  think 
last  year  it  was  sev^n  hundred  ana  odd  thousand  dollars,  but  the  annual  ezpeos^ 
will  run  about  three-quarters  of  a  million.  The  State  will  be  contributing  to- 
ward this  commerce  about  three-quarters  of  a  million  annuallv  in  the  improTe- 
ment,  and  betterment,  and  encouragement  of  the  canal  by  doubling  the  loclo.  ^ 
doing  this  they  propose  to  double  the  capacity  of  the  canal.  The  capacity  is 
limited  principally,  and  I  don't  know  but  wnolly,  by  the  amount  of  work  thatc« 
be  done  at  the  looks.  No  matter  how  many  boats  may  be  on  the  canal,  oolj  so 
many  can  pass  through  in  twenty-four  hours.  This  lengthening  of  the  lockSt » 
that  two  boats  may  pass  through,  will  consequently  just  about  double  the  ctf^ 
ity.  This  will  be  completed  within  two  or  three  years;  sooner  than  thi^  thip 
canal  can  be  completed. 

This  canal  was  built  by  the  State  of  New  York.  Not  only  this  Erie  Caml,  wj 
several  of  the  others  by  the  State,  without  assistance  from  any  other  State,  w 
without  a  dollar  of  assistance  from  the  United  States.  It  was  a  nsky  question  tf 
to  whether  it  was  a  success  or  not,  but  it  at  once  proved  the  greatest  boon  to 
the  Northwest.  It  opened  up  a  line  of  transjwrtation  where  they  could  rw« 
grain,  lumber,  etc.,  and  send  it  to  market;  place  it  in  the  hands  of  the  people 
who  wanted  to  use  it  at  a  comparatively  little  expense.  The  canal  has  be^ 
finally  enlarged  by  the  State  at  large  expense  and  now  they  are  going  through 
with  this  enlargement  at  great  expense  with  all  of  them. 

The  State  of  New  York  is  deeply  interested  in  this  canal  transportation,  snd 
they  appropriate  annually  a  large  sum  of  money  for  maintenance,  and  its  real 
benefit  goes  to  the  people  of  the  West,  who  are  given  free  transportation  to  the 
ocean. 

We  now  ask  that  we  may  have  this  improvement  of  deepening.    Lw  •• 
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Ixat  the  Canadians  have  been  doing.  Look  at  what  they  have  done  with 
L«  St.  Lawrence  River.  See  how  materially  they  have  improved  it.  Shall 
d  meet  them  in  these  ^reat  works  of  improving  the  means  of  water  oommimi- 
ktion,  or  shall  we  lie  still  and  let  them  run  away  with  us  in  this  matter?  The 
».  LAwrenoe  River,  years  ago,  was  only  navigable  as  far  as  Quebec  for  any  ves- 
1b  requiring  an^r  depth  of  water,  but  they  have  deepened  that  channel  so  that 
.ey  can  go  159  miles  farther  up  the  river  to  Montreal.  Their  canal,  of  course,  is 
Dcli  deeper  and  wider  than  ours.  Vessels  that  go  there  draw  10  feet  of  water, 
taiile  ours  draw  only  6.  But  they  have  increased  their  capacity  for  carrying 
'ain  and  lumber  from  the  Northwest.  There  are  large  amoimts  of  lumber  sent 
roug'h  the  Canadian  canals  and  shipped  to  foreign  ports.    To  send  this  through 

our  routes  would  increase  the  expense  very  materially,  so  it  goes  through  the 
knadian  canals;  but  give  us  sufficient  depth  of  water,  and  the  result  in  the  in- 
cased traffic  everywhere  would  be  a  preat  benefit  to  all.  When  you  place  in 
e  liands  of  the  people  increased  facilities  for  reaching  markets,  you  add  to  the 
osperity  of  the  country.    If  we  had  the  Canadian's  facilities  of  transportation ,  I 

not  think  we  would  harm  them,  but  would  benefit  ourselves  by  adding  to  the 
lume  of  business  done  through  our  canals.  The  St.  Lawrence  River  was  deep- 
ed, to  25  feet  years  ago,  and  now  since  it  has  been  completed,  I  think  they  have 
ded  2i  feet,  making  It  27i  feet.  Now,  we  are  not  asking  for  that  depth  at  pres- 
,t,  and  we  may  never  ask  it;  but  the  largest  draft  steamers  go  to  Montreal. 
'liat  we  do  ask  is  that  the  largest  freighting  steamers  may  be  brought  to  our 
irt. 

Tlien  again,  the  question  of  terminal  facilities  in  New  York  is,  I  think,  a  very 
iportant  matter.  Any  of  us,  who  are  familiar  with  New  York  shipping  matters, 
10V78  very  well  that  the  terminal  facilities  are  not  sufficient  for  the  present  needs 

business.  They  are  not  being  added  to  as  the  business  increases.  There  is 
reat  delay,  expense,  and  trouble  at  present  for  facilities  whereby  vessels  may 
>  loaded  or  discharged.    The  room  is  limited,  but  the  needed  additional  room 

here,  and  would  be  utilized  if  it  was  found  to  their  advantage;  and  I  feel  quite 
ire  that  I  make  no  mistake  when  I  say  it  would  be  found  to  be  largelv  to  their 
Ivantage.  The  mayor  has  stated  very  clearly  and  very  succinctly  the  appro- 
riations  which  had  been  made,  and  I  am  very  glad  that  he  gave  them  to  you.  I 
ant  to  emphasize  the  fact,  however,  which  he  gave  you  in  that  compilation  of 
gures.  It  18,  that  the  Hudson  River,  with  a  tonnage  of  18,500,000,  has  received 
•om  the  United  States  Government  $1,516,438  for  the  betterment  of  its  naviga- 
on,  and  that  these  other  rivers,  the  Ohio,  the  Mississippi  and  Missouri,  men- 
Loned  by  the  mayor  as  having  but  two- thirds  the  tonnage  of  the  Hudson,  have 
dceived  $45,999,559.  Now,  the  combined  tonnage  of  these  three  rivers  is  but 
ne-third  of  that  of  the  Hudson,  and  yet  they  have  received  thirty-three  times 
8  mi^ich  money  for  the  betterment  of  navigation.  I  do  not  mention  this  as  desir- 
ag  to  make  any  complaint  or  any  unfavorable  comparison.  Not  at  aU.  I  have 
lOt  the  least  doubt  that  those  appropriations  were  wisely  made,  greatly  needed, 
nd  wisely  expended,  but  it  does  seem  as  though  we  were  entitled  to  a  fair  con- 
Ideration  of  our  needs  and  our  wants  for  a  plan  which  will  enable  us  to  carry 
easels  of  good  draft  to  our  inland  water  ways.  The  Hudson  River  is  of  so  much 
mportance  that  it  should  have  proper  consideration,  and,  although  I  am  glad 
hat  what  has  been  done  with  others  kas  been  done^  we  simply  ask  that  we  should 
eoeive  consideration  with  those  others  in  that  we  should  have  the  same  amount 
d  money,  and  we  hope  we  shall  be  given  that  which  we  feel  we  need.  All  the 
noney  wnich  the  United  States  has  appropriated  and  spent  on  this  river  since 
here  has  been  canal  communication,  would  not  have  given  us  canal  communica- 
tion.   It  would  not  have  given  us  6  or  7  feet  of  water. 

Speaking  of  this  as  a  public  matter,  I  do  not  think  it  would  be  in  the  right 
way  of  things  to  bring  in  the  question  whether  private  investments  are  made  in 
^e  same  line  as  public  investments.  By  statistics  we  find  that  about  6,000  miles 
>f  railways  are  built  annually — sometimes  more  and  sometimes  less,  but  that  is 
the  average  amount.  This,  of  course,  is  built  with  private  funds.  Well,  you 
nay  say  to  me  that  this  is  done  for  the  sake  of  investment  for  making  money. 
We  all  of  us,  particularly  those  who  live  inland,  know  very  well  that  when  a 
railway  is  projected  to  a  far  country  the  towns  and  villages  on  its  line,  and  the 
individuals  belonging  there  will  subscribe  quite  liberaUy  to  the  stock.  Not 
for  the  sake  of  remuneration  but  to  open  up  the  coimtry,  and  many  do  this 
inlth  no  idea  for  a  return  other  than  that  it  will  open  communication,  whereby 
^e  products  of  their  mills  and  farms  and  factories  will  be  taken  to  a  seaboard 
town,  and  from  there  on  to  some  great  consuming  quarter.  Now  this  money 
is  invested  in  this  way;  and  the  statistics  which  I  glean  from  the  last  annual 
report  o(  the  Interstate  Commeroe  Commission  show  that  on  June  30,  X889,  the. 
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amount  of  railroad  stock  in  thisconntry  was  $2,621,431,702.  Thai  Ibs  gMl 
amount.  Now  61.67  per  cent  of  all  that  immense  amount  of  money  was  pif- 
in^  no  dividends  whatever;  and  aotuallf  we  would  say  that  M.  that  moMj 
was  not  put  there  voluntarily  with  the  idea  that  thej  would  not  get  an;  re- 
turn for  it.  I  do  not  claim  that  for  it.  I  claim  that  is  the  result,  and  mei  ii 
cities  with  money  know  verv  well  that  the  chances  are  about  one  to  (me  mm 
wheUier  they  do  make  anything  or  not,  but  the  money  is  placed  Uiere  widkt 
view  to  opening  up  the  country  and  placing  the  different  places  so  opened  op 
in  communication  with  other  places,  and  by  doing  so,  it  is  one  more  link  tovard 
making  us  a  communi^  of  interests. 

Now  what  bearing  has  all  that  in  this  business  here?  A^reat  deal.  We 
ought  to  encourage  people  to  invest  their  money  in  this  way.  How?  By  ^Tiif 
them  every  facility  in  our  power  for  putting  these  tracks  in  the  ground  to  chtj 
these  products,  and  by  bringing  the  seaboani  as  near  the  (armhouse  door  aspv- 
Bible,  and  we  do  that  when  we  carry  this  ocean  channel  up  to  the  head  of  nri- 
gation  on  the  Hudson  River. 

Then  again,  the  United  States  have  a  verv  important  plant  only  16  mUeaalvft 
Albany — the  Water yliet  Arsenal,  a  place  which  will  in  a  very  short  time  beoeae 
a  most  important  point  to  the  Government.  Give  them  a  chanoe  to  brin^  tkir 
war  vessels  to  this  point.  In  case  of  a  war,  any  one  or  two  nations  might  pi^ 
ably  blockade  the  lower  end  of  the  Hudson  River.  There  is  no  doubt  bot  tint 
at  the  present  time,  they  might  do  so.  Foreign  vessels  would  not  oomeawif  op 
here,  and  our  vessels  could  receive  stores,  arms,  and  supplies  here.  The  Pit- 
tance they  could  come  up  the  river  would  simply  be  a  hiding  place  for  thea. 

I  have  kept  you  longer  than  I  have  intended  to  to-day,  because  I  knowtkit 
many  are  present  who  desire  to  speak,  and  who  pan  take  up  this  subject  ad 
discuss  it  in  a  much  more  able  manner  than  I  can;  but  we  do  ask  from  younet' 
and  your  colleagues  that,  in  making  your  report,  you  will  consider  the  aeediad 
the  requirements,  as  expressed  to  you,  for  tne  deepening  of  this  river,  so  Uatia 
the  future,  and  I  trust  m  the  immediate  future,  the  pnxlucers  of  the  West  od 
the  Northwest  may  go  direct  by  water  to  the  seaboard  of  New  York  and  otbar 
points.  Albany  is  interested  in  this,  but  it  has  no  selfish  motive  which  proopii 
it  in  asking  you  to  grant  the  requests  of  the  representative  gentlemen  who  m 
assembled  here  before  you.  The  generous  responses  made  from  all  parts  of  tbia 
State  and  fron^  other  States  show  the  deep  mtereet  that  has  been  awakeaed 
Uiroughout  the  country.  .It  is  a  very  important  matter,  and  it  reaches  to  agreK 
distance.  Albany  comes  in  here  with  its  greeting  to  you  all,  and  with  its  vet- 
come  to  all  its  friends  who  are  assembled  here  this  morning,  and  with  tiie  pledj;^ 
that  if  you  will  jjoin  with  us  in  asking  that  this  work  be  done,  we  will  join  hand* 
with  you  and  will  hold  tight  fadt,  until  we  have  accomplished  our  object. 

E.  P.  DURANT. 
[Bejiresentliig  the  Albany  Board  of  Trade.] 

The  Board  of  Engineers  and  Delegates,  I  have  the  honor  to  represent  the 
Board  of  Trade  of  the  city  of  Albany.  This  Board*  of  Trade  is,  I  believe,  the 
oldest  organization  of  the  kind  in  the  country,  and  especially  the  oldest  which  ex- 
ists under  a  State  charter.  Perhaps  it  is  that  age  does  not  count  for  anythingi 
but  there  is  a  reason  for  alluding  to  it  which  leads  up  to  this  matter  which  is  now 
in  hand.  There  are  men  now  living  in  this  city  who  did  business  as  merchants 
long  before  the  Erie  Canal  was  built — when  the  channel  of  commerce  was  by 
wa^on  road,  and  this  wagon  road  with  its  traffic  suggested  the  great  waterway 
which  followed. 

Now,  Mr.  Chairman,  between  the  Alleghanies  and  the  Rocky  Mountains  there 
is  a  body  of  arable  land  the  greatest  in  extent  and  fertility  of  any  on  the  ^lobe, 
and  very  much  of  this  is  tributary,  commercially,  to  the  Great  Lakes,  and  it  is  i 
fact  that  the  only  water  way  that  is  feasible  at  all  from  the  Great  Lakes  to  the 
American  tide  water  is  through  thd  State  of  New  York — ^is  down  this  Erie  Canil 
and  down  this  Hudson  River.  The  mountains  on  the  other  hand  preclude  for- 
ever the  idea  of  a  water  way.  Allusion  has  already  been  made  to  the  vast  inilueooe 
and  the  vast  power  that  this  water  way  has  exerted  in  the  development  of  the 
whole  country.  The  Middle  States,  the  West,  and  the  great  Noi-thwest  could 
never  have  developed  as  they  have  but  for  this  water  way.  If  I  am  ri^rhtly  iO" 
formed  the  commerce  of  the  lakes  exceeds  the  commerce  of  Great  Britam.  The 
tonnage  through  the  Sault  St.  Marys  Canal  exceeds  the  tonnage  of  the  Suei 
Canal,  and  I  think  that  very  few  understand  the  vast  import  of  that  lake  trafBo 
and,  as  I  have  already  said,  that  traffic  annually  finds  its  way  to  the  Amarioaa 
tide  water  through  the  State  of  New  York  and  down  the  Hudson  Biw. 
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Now,  80  it  is  witbin  so  short  a  time  that  this  great  work  has  b^n  done  and  that 
this  channel  has  been  developed,  does  it  not  argue  the  importance  of  this  water 
way  ?  Does  it  not  argue  the  interest  for  its  deex)ening  and  the  development  of 
all  that  is  connected  therewith  ? 

I  do  not  propose  to  traverse  the  ground  that  has  been  so  ably  traversed  by  my 
fHend,  Mr.  Youngman,  and  it  belongs  to  others  to  present  statistics  and  reasons 
why  this  work  should  be  undertaken  and  why  it  is  feasible.  I  only  want  to  em- 
phasize one  point  that  was  made  by  Mr.  Youngman.  It  is  with  reference,  to 
handling  property  in  the  port  of  New  York  destined  for  foreign  shipment.  Now, 
if  those  restrictions  or  the  additional  expenses  of  transfer  existed  m  the  harbors 
or  the  commercial  cities  of  the  Great  Liuces  it  would,  I  should  almost  say,  ruin 
Iheir  commerce,  or  at  least  greatly  retard  it  and  greatly  diminish  the  progressr 
of  development.  Now,  as  you  know,  in  the  cities  ofChicago,  Milwaukee,  Detroit, 
Cleveland,  and  Buffalo  large  vessels  can  go  alongside  the  warehouses  and  receive 
their  car&foes  direct  and  move  off  with  them  in  a  few  hours  to  their  destination, 
whereas  m  the  harbor  of  New  York  there  is  wharfage  and  storage  and  delay  by 
reason  of  lack  of  dock  facilities  and  all  those  things  which  hinder  commerce.  A9 
Hr.  Youngman  has  said,  you  will  bring  the  ocean  vessel  to  Albany,  where  she 
oan  receive  her  cargo  direct  in  same  manner  as  the  vessels  receive  their  cargoes 
at  all  of  the  Great  Lake  ports.  The  railways  and  the  docks  and  the  warehouses* 
there  are  M  constructed  with  a  view  to  the  accommodation  of  such  vessels.  If 
this  work  is  accomplished  the  ocean  vessel  may  come  to  Albany  and  receive  it9 
eargo  direct  from  the  warehouse,  and  by  that  the  expenses  of  transportation 
would  be  vastly  diminished,  and  those  are  the  expenses  which  finally  have  to  be 
distributed  according  to  the  laws  of  commerce,  and  every  interest  feels  it.  This 
work  will  assist  in  the  development  of  the  whole  country,  and  the  farmer,  the 
mechanic,  all  interests — those  who  live  at  the  most  extreme  western  point  will 
Share  in  tnls  development,  and  it  should  meet  with  your  favor.  The  force  of 
circumstances,  the  force  of  the  development  of  commerce  as  induced  by  the  State 
of  New  York  at  the  expense  of  millions  so  as  to  provide  this  great  waterway  call 
for  favorable  action  upon  this  projected  improvement.  I  say  that  the  interests 
for  the  development  of  the  countrv  have  forced  this  matter  upon  the  State  of 
New  York,  and  the  State  of  New  York  has  not  been  still  but  has  taken  up  the 
burden  and  has  borne  it,  and  now  it  seems  to  me  that  it  is  time  for  the  United 
States  Grovemment  to  weigh  all  these  considerations,  and  m'ake  a  great  effort  to 
develop  this  great  water  way  upon  which  the  prosperity  of  the  whole  country, 
espeoifluly  of  the  West  and  the  great  Northwest,  depends. 

HON.  MARTIN  L  TOWNSEND. 
[BepresentinfiT  the  Ttoj  Cltlsens*  ABBOciatlon.1 

Gentlemen  of  the  Corps  of  United  States  Engineers,  so  much  has  been  said 
this  morning,  and  so  much  has  been  well  said,  tiiat  I  am  verv  much  at  a  loss  as 
as  to  where  to  begin  in  the  remarks  that  I  am  to  make  and  in  the  track  which 
I  am  to  pursue.  But  there  is  one  branch  of  discussion  which  it  is  important 
that  I  should  not  neglect,  and  that  is  the  shape  of  this  law  authorizing  this 
survey.  The  conclusion  is  that  by  it  the  little  Hudson  River  is  very  much  like 
a  snake  with  his  back  broke  in  the  middle.  There  is  a  breaking  of  the  back  at 
Albany,  and  therefore,  while  we  are  aU  friends  and  pursuing  the  same  object — 
no  rivalry  about  itr—yet  it  is  meet  that  we  should  consider  whether  there  will  be 
any  use  of  extending  this  work  beyond  Albany.  And  about  that  I  propose  at 
first  to  direct  my  attention. 

I  have  consulted  a  few  statistics  from  the  report  of  our  superintendent  of  pub- 
lic works,  and  those  statistics  I  deem  to  be  of  very  great  importance,  and  I  beg 
leave  to  hand  up  to  the  committee  a  small  paidphlet  on  the  subject.  It  is  not 
original  with  me.  They  are  taken  from  the  report  of  the  superintendent  of  pub- 
lic works  for  the  year  1889,  and  I  present  it  for  tne  purpose  of  showing  that  there 
is  a  vast  amount  of  business  done  on  the  Hudson  River  in  connection  with  the 
northern  and  western  canals,  above  the  city  of  Albany. 

In  the  first  place,  we  have  directed  our  attention  very  strongly  to  the  Erie 
Canal.    But  there  is  another  canal  that  it  is  necessary  to  consider. 

The  tonnage  in  1889  upon  the  Erie  Canal  was  3,673,554  tons.  Upon  the  Cham- 
plain  Canal  the  tonnage  was  1,187,038  tons.  So  that  here  is  a  very  large  business 
mdeed  done  upon  the  northern  canal  and  passing  this  point.  Now,  realize  the 
business  that  this  northern  canal  has  brought  into  the  Hudson  River.  If  you  will 
liave  the  kindness  to  look  below  you  will  find  that  the  number  of  tons  carried  on 
the  northern  canal  (at  page  236  of  the  Report  of  the  Superintendent  of  Public 
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Works  in  1889)  to  be  9,928  tons;  from  West  Troy,  6  miles  above  here,  111^ 
tons;  from  Waterford,  502,229  tons;  from  Whitehall,  503,661  tons.  For  this  pto" 
poee,  I. suppose  tiiat  the  tonna^  at  Whitehall  need  not  be  considered,  but  it  Yi 
be  seen  that  there  is  about  700,000  tons  from  the  northern  canal  that  oomes  Id  it 
West  Troy  and  at  Waterford.  Now  Waterford  is  9  miles  above  here  and  West 
Troy  6,  and  t^e  whole  tonnage  almost  of  the  northern  canal,  all,  I  believe,  exce^ 
its  lumber,  which  is  taken  very  largely  at  Albany,  goes  into  the  Hudson  Rii^ 
at  Waterford,  and  the  State  in  its  early  works  erected  there  what  is  called  tie 
State  dam  tor  the  purpose  of  raising  water  enough  above  that  dam  to  enable  t^ 
boats  from  the  Ghamplain  Canal  to  come  to  Waterford.  We  have  a  State  kd 
which  secures  those  ooats  there.  This  shows  the  importance  of  the  northen 
canal,  which  carries  1,187,000  tons.  It  shows  the  importance  of  that  canal  by  tk 
extension  by  the  State  of  this  navigation  up  to  the  State  dam. 

Now.  in  regard  to  the  western  canal.  The  tonnage  carried  east  and  westca  - 
the  Erie  Canal  in  1889  was,  from  Albany,  182,819  tons,  and  from  West  Troy.  IS,- 
173;  about  four  times  as  much.  The  property  which  was  left  at  tide  water  free 
canals  was,  from  Albany,  1,022,901  tons;  from  West  Troy,  1,618,756  tons;  froo 
Waterford,  137,772  tons — carried  clear  through  from  Waterford  for  way  purpis*.  : 
So  that  the  business  above  here  as  done  by  the  canals  here  is,  you  see,  vastly  iiiei- 
cess— certainly  four  times — above  Albany,  than  at  Albany.  I  might  say  vith 
great  propriety  that  a  considerable  proportion  of  this  work  is  done  b^  Albuj 
men  and  Albany  shippers  at  West  Troy  .out  there  is  the  place  from  wblch  the» 
canal  boats  have  ^ot  to  be  carried  on  tne  Hudson  River  when  you  go  into  tint 
river.  It  was  well  said — th^  quotation  bv  Mr.  Youngman  was  of  great  impor 
tance— that  of  what  the  Erie  Canal  in  1889  carried  to  the  State  of  New  York,  tk 
oorn,  wheat,  oats,  peas,  and  barley,  47.13  per  cent  of  it  arrived  at  your  city. 

Now  I  propose  to  look  for  a  moment  at  that  western  country.    The  westers 
country  nortn  of  the  Ohio  is  a  grain-producing  country,  and  the  State  of  Eentuekj 
is  largely  in  the  same  condition.    Missouri  is  a  grain-producing  country,  ands 
with  Kansas  and  the  whole  country  to  the  north .    The  grain  from  all  these  Stits 
don't  go  South,  with  the  exception  perhaps  of  a  minute  quantity  of  com  foroos- 
sumpuon  of  farmers,  or  planters,  as  they  are  called  at  the  South.    The  grain  ii 
either  consumed  at  home,  or  seeks  the  great  ocean  through  the  Northern  Staler 
and  some  through  the  Middle  States,  but  it  does  not  go  South,  and  the  bmldiag 
of  railroads  has  prevented  the  general  commerce  of  me  Northwest  from  goiii^ 
down  the  Mississippi  to  anything  like  the  extent  it  formerlv  went.    Indeed  the 
Mississippi  is,  as  the  newspapers  here  are  fond  of  saying,  almost  '*  a  hack  naD* 
ber,"  so  far  as  commerce  is  concerned.    The  tonnage  of  the  Mississippi  is  not  two- 
thirds  of  the  tonnage  of  the  Hudson  River  alone,  and  it  is  because  tne  facilitiei 
for  moving  the  prc^ucts  north  of  the  Ohio  River  and  north  of  the  south  bonier 
of  the  Missouri  fUver  have  been  increased  until  they  are  so  great  that  nobodv 
thinks  of  carrying  them  around  by  way  of  New  Orleans.    Wim  the  exception  a 
the  productions  of  the  West  Indies,  St.  Louis  now  almost  wholly  depends  upon 
her  communications  from  the  East.    Every  year  there  is  less  and  less  done  on  the 
Mississippi,  and  the  Mississippi  steamboats  that  were  so  numerous,  and  their 
whistles  which  were  so  often  heard,  are  now  things  of  the  past.    I  say  this  in  do 
disparagement  of  the  Mississippi.    In  the  late  struggle  for  the  common  union  of 
the  whole  country  we  got  the  Mississippi  into  the  Union,  and  there  we  will  bsve 
it,  but  I  speak  of  it  now  in  comparison  with  our  own  river — the  Hudson.    Not, 
that  river  has  had  about  thirty  times  the  appropriations  for  its  improvement  that 
this  Hudson  River  has  had.    Not  that  those  appropriations  were  not  useful.   God 
speed  the  appropriations,  and  if  the  Commission  which  represents  Uie  wholo 
United  States  here  will  allow  me  to  say  a  word,  I  will  say  that  I  have  sat  and 
heard  discussions  about  the  Mississippi  River  in  the  National  Congress  for  about 
four  years,  and  I  thought  there  was  more  propriety  in  benefiting  their  farmers 
than  their  commerce.    Every  bayou  has  to  be  neaded  off.    The  Mississippi  htf 
to  be  banked  up  and  levees  made  all  the  way,  and  for  what  ?    But  we  are  om 
people.    Let  them  give  us  our  share  and  they  may  have  theirs.    The  West  btf 
waked  up  in  regard  to  this  matter.    I  went  before  the  Committee  on  Rivers  and 
Harbors  in  the  last  year,  and  I  found  as  ready  a  body  of  men,  with  as  ready  lips 
in  the  good  cause,  especially  those  who  lived  north  of  the  Ohio  and  the  southei^ 
border  of  the  Missouri,  as  we  could  have  found  in  the  State  of  New  York.   And 
it  is  a  great  world — the  world  that  is  inhabited  by  the  men  whose  products  are 
.  carried  through  the  State  of  New  York  to  other  homes.    And  it  is  a  world  of  our 
people  to  a  great  degree.    They  went  from  here.    Don't  be  afraid  of  the  recom- 
mendation with  a  view  that  Congress  will  frown  upon  it.    They  went  from  here, 
and  l^ey  sympathize  with  us.    They  sympathize  with  the  men  who,  when  tb« 
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<X)untry  was  poor,  constructed  the  Erie  Canal — to-day  the  honor  and  pride  of  the 
country.  The  man  who  lives  in  the  State  of  New  York  has  the  right  to  step  an 
inch  higher.  Here  is  the  State  that  furnishes  an  avenue  of  commerce  for  the 
Northwest  and  West  with  the  great  outside  world  such  as  has  not  been  done  by 
any  other  people  in  this  country.  The  canals  of  Pennsylvania  and  some  other 
States  have  been  a  failure,  but  our  canal  here  is  one  of  the  great  water  ways  of 
the  world,  worth  a  hundredfold  what  the  Dardanelles  and  the  Bospborus  are,  and 
if  we  go  in  the  proper  spirit  to  the  National  Congress,  they  will  not  say  us  nay. 

Now,  I  have  said  a  little  about  my  own  neighborhood  up  the  river.  Albany 
claims  103,000  people,  and  she  has  got  it,  and  I  hope  she  will  have  as  many  more. 
God  bless  her  in  her  prosperi^  and  keep  her  from  adversity.  We  clami  that 
clustered  about  Troy,  and  at  Troy  and  ¥rithin  the  roads  four  or  five  miles  east 
and  west,  we  are  over  125,000  people,  not  to  count  in  West  Troy  nor  Green  Island 
nor  Cohoes  nor  other  places  up  there  where  there  are  so  many  factories.  They 
live  on  and  eat  iron,  largely,  upthere. 

Mr.  Tefft.  The  brass  is  in  Waterford. 

Mr.  TowNSEND.  My  friend  is  mistaken.  The  brass  is  to  be  fotmd  elsewhere. 
All  these  places,  however,  are  prosperous,  and  adding  to  the  happiness  of  the 
whole  people.  Not  that  we  are  trying  to  run  Albany.  She  has  to  take  up  apart 
of  our  own  coimt  to  make  up  her  i)opulation.  Greenbush  is  part  of  Albany^s 
estimate,  and  she  is  entitled  to  it,  for  they  work  here.  If  Albany  prospers  they 
prosi>er.  We  will  all  prosper  together  if  this  enlargement  of  the  river  is  carried 
to  the  State  dam,  where  it  should  come  if  it  is  undertaken,  and  where  I  think  it 
will  have  to  come,  or  it  will  stop  in  the  National  Congress.  We  have  got  a  Ver- 
mont up  there,  and  we  have  a  New  Hampshire  up  there  in  certain  regions.  If  that 
be  done,  Albany  is  benefited,  we  are  benefited,  the  nation  is  benefited,  the  world 
is  benefited,  and  we  are  all  happy.  * 

Just  one  word  to  the  commissioners : 

If  the  Government  should  undertake  to  legislate  for  the  improvement  of  this 
river,  there  will  have  to  be  some  laws  which  we  do  not  now  possess  for  the  pres- 
ervation of  the  work  that  is  to  be  done.  Having  held  the  position  of  United  States 
attorney  for  this  district  for  about  seven  years,  I  found  that  the  Government  was 
practically  powerless  to  preserve  the  works  placed  in  the  river.  There  should 
DO  some  legislation  to  this  effect,  and  I  suggest  it,  as  it  may  be  desirable  to  recom- 
mend it. 

F.  H.  HOIiBROOK. 
[Secretary  of  the  Board  of  Trade  of  Muskegon,  Mich.] 

Gentlemen  of  the  Board,  under  a  resolution  of  Congress  the  Secretary  6f  War 
has  appointed  aboard  of  three  United  States  engineers  whose  specific  duties  are: 

First.  To  determine  and  report  a  plan,  and  estimate  the  cost  for  the  deepening 
of  the  Hudson  River  from  Coxsackie  to  Troy  (a  distance  of  about  30  miles),  so  as 
to  admit  the  passage  of  vessels  of  3,000  tons  burden. 

Second.  To  rei>ort  a  statement  as  to  the  usefulness  of  such  improvements  and 
of  the  relation  and  value  to  commerce. 

In  the  line  of  the  performance  of  the  second  duty,  namely,  as  to  the  usefulness 
of  such  improvements  and  of  their  relative  value  to  commerce,  an  expression  is 
invited  from  the  various  commercial  interests  of  the  country.  To  receive  such 
expressions  the  board  is  now  met. 

If  the  late  statistics  of  this  country  are  given  the  proper  consideration,  no 
trouble  will  be  had  in  arriving  at  a  proper  conclusion  that  the  projected  improve- 
ment is  a  step  in  the  right  direction. 

To  understand  the  far-reaching  effect  of  this  contemplated  improvement,  it  is 
necessary  to  understcmd  the  commercial  battle-ground  of  the  nation. 

Of  the  five  great  natural  divisions  of  the  country,  three,  namely,  the  Atlantic, 
Great  Lakes,  and  Mississippi  drainage  basins,  transact  nearly  nine- tenths  of  all 
the  business  of  the  United  States.  These  three  are  located  as  follows:  The  At- 
lantic basin  on  the  east,  the  Great  Lakes  basin  in  the  center,  and  the  Mississippi 
basin  on  the  west.  At  the  bottom  of  each  of  these  basins  (so  to  speak),  or  at  the 
lowest  water  level  of  each,  is  found  a  constellation  of  cities,  which  are  the  dis- 
tributing centers  for  their  respective  basins.  The  bulk  of  the  tonnage  of  the 
country  moves  in  an  east  and  west  direction.  These  three  great  commercial  dis- 
tricts are  joined  together,  east  and  west,  in  two  ways,  namely,  by  railroads,  and 
by  water  ways.  The  system  of  railways  is  the  greatest  of  any  in  existence  in  the 
world.  The  system  of  water  ways  is  grand,  so  for  as  nature's  work  is  concerned^ 
for  it  has  given  to  each  basin  a  system  natural  to  itself,  but  practically  unoon- 

II.  lEx.  ^9 36 


y 


\  I 


li 

'1' 

''!■ 

I|i 

If 

:  I 


:  V 


t«  *•' 


1 


f.     r 


I.. 


u 


f} 

5 


n 


34 


HUDSON  RIVER. 


nected  with  the  others.  To  supply  these  connections,  these  missing  links,  maa 
steps  in  and  buUds  canals  or  artificial  water  ways.  The  Erie  on  the  east,  ood- 
nectinff  the  Great  Lakes  and  Atlantic  basins;  the  Illinois  and  Michigfan  CazuL 
and  others  of  similar  character,  on  the  west,  connecting  the  Great  Lakes  ud 
Mississippi  basins. 

It  will  be  seen  clearly,  then,  that  the  only  great  east-and-west  water  ways  in 
the  United  States  are  in  two  parts — natural  and  artificial.  The  artificial  partis 
under  State  control,  and  it  is  not  urged  or  claimed  that  its  improvements  should 
be  a  Federal' charge.  The  natural  water  ways  of  these  three  great  drainage  ba- 
sins, of  which  the  Hudson  River  is  a  part,  are  under  the  Federal  control,  and  iu 
improvement  is  properly  the  duty  of,  and  should  be  at  the  cost  of,  the  Genenl 
Goverment. 

When  the  volume  of  tonnage  moving  and  its  trend  is  considered;  when  it  is 
seen  that  these  artificial  links,  joining  Uie  three  water  ways,  are  the  only  check 
upon  the^railway  systems,  then  their  importance  becomes  more  apparent,  aai 
any  improvement  to  bring  these  three  water  ways  more  closely  together  and 
shorten  or  improve,  so  as  to  render  the  artificial  links  more  effective,  is  a  matter 
of  national  imi)ortance. 

We  are  a  nation  of  sixty-two  million  people,  and  we  pay  to  the  railways  for  traos- 
portetion  over  $1,000,000,000  annually.  This  is  $16  each  for  every  man,  womai. 
and  child,  or  $80  for  each  head  of  a  family  of  five  persons.  It  is  a  disbursemeat 
nearly  equivident  to  paying  off  the  national  debt  each  year.  A  small  percental 
of  this  yearly  tax  upon  the  productions  of  the  country  applied  to  the  water  wars 
would  afford  a  vast  relief,  for  we  have  it  from  the  best  authority  in  the  countTT 
on  transportation — Poor's  Manual — *'that  products  can  always  be  carried  1^ 
water  at  about  one-third  the  cost  by  rail.'* 

If  a  sum  equivalent  to  sixty  days'  receipts  of  the  railways  was  expended  is 
making  proper  connections  between  these  three  great  water  ways,  it  would 
afford  a  vearl^  saving  to  the  people  of  many  times  the  cost. 

That  there  is  serious  need  of  improvement  of  the  water  ways  re<^uires  no  better 
proof  than  can  be  found  in  a  contemplation  of  the  condition  which  the  lack  of 
them  has  helped  largely  to  bring  about.  The  great  grain-raising  portion  of  tlte 
United  States  is  the  Mississippi  Valley  or  Basin.  If  we  are  to  judge  of  the  nroe^ 
perity  in  this  industry  by  the  Government  tables,  a  dissection  of  those  tables  is 
in  order,  and  will  show  a  condition  far  from  inviting.  In  1880  the  total  cereal 
crop  was,  2,718,193,501  bushels;  average  since  1880,  2,759,337,073  bushels.  Num- 
ber of  acres  tilled  in  1880,  120,926.286:  average  since  1880,  133.738.585.  Value 
of  all  cereals  in  1880,  $1,361,497,704;  value  of  average  since  1880,  $1,288,453.24S. 

It  a]gpears  from  these  tables  that  the  farmer  tilfi  12,812,299  more  acres,  raises 
on  the  average  41,143,572  more  bushels,  and  has  received  on  the  average  for  his 
toil  $73,044,456  less  money  than  he  did  in  1880,  notwithstanding  the  fact  that  there 
are  twelve  million  more  people  in  the  United  States  to  be  fed. 

This  condition  is  due  to  several  causes,  one  of  the  principal  ones  bein^  a  lack 
of  proper  transportation  facilities.  This  class  would  receive  a  better  share  of 
the  fruits  of  their  toil  if  the  Hudson  River  and  the  Erie  Canid  were  improved  on 
the  east  by  the  Government  and  the  State,  respectively,  and  the  sreat  system  of 
water  ways  of  the  Mississippi  Basin  was  connected  properly  with  tne  Great  Lakes 
on  the  west,  as  the  latter  improvement  would,  in  effect,  change  the  great  nortlt* 
and-south  river  water  way  (which  is  comparatively  useless  now  in  transporting 
products  bound  east  and  west)  into  an  eastrand-west  water  way,  making  a  larg« 
portion  of  it,  at  least,  in  accord  with  the  principal  movement  of  tonna^. 

'TIS  true  that  the  farmer  class  have  now  an  abundance  of  railway  facilities.  1° 
fact,  where  he  had  1  mile  in  1880,  he  has  nearly  2  miles  in  1890.  the  mileage  in 
the  two  periods  being  93,000  and  167,000,  respectively,  in  the  whole  counti^.  ^ 
average  cereal  crop  has  increased  less  than  2  per  cent  in  a  decade,  while  his 
railway  facilities  have  inci-eased  about  80  per  cent  in  the  same  period :  for  it  |6 
safe  to' say  that  in  the  general  increase  in  mileage  throughout  the  country  hw 
district  has  not  lagged ;  on  the  contrary,  the  iridescent  di*eam  of  wonderful  ^ 
crease  in  crops  has  been  a  potent  factor  in  floating  bonds  for  increased  faciliti^ 
in  his  district,  and  since  farms  and  outlying  proi)erty  bear  ]^culiar  relations  to 
railways,  he  finds  that  his  products,  with  no  considerable  increase  in  volume, 
must  pay  the  fixed  charges  on  2  miles  of  road  where  formerly  they  paid  on  one^ 
for  what  but  the  productions  of  the  country  must  pay  these  charges,  if  they  are  p»i^ 
at  all  ?  If  he  looks  with  expectancv  to  increase  of  population  to  help  him  out, 
he  meets  these  figures :  50,000,000  population  in  1880  to  93.000  miles  of  railway, 
or  537  to  1  mile;  62,500,000  population  in  1890  to  167,000  miles  of  railway,  or  3T5 
to  1  mile.    In  other  woi-ds,  fee  ^n^  th»t  there  are  162  less  people  to  support* 
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Tnile  of  railway  in  1890  than  there  were  in  1880.  He  evidently  has  need  of  more 
water  in  the  canals  and  rivers  or  less  in  railway  stocks,  or  hoth. 

We  have  endeavored  to  show  the  situation  with  respect  to  a  large  percentage 
of  those  who  till  over  133)000,000  acres  of  soil,  a  class  who  represent  by  the  Fed- 
eral census  of  1880  over  7,000,000  out  of  a  total  of  17,000,000  workers  who  earn 
their  hread  in  the  sweat  of  their  faces.  The  same  condition  obtains  with  respect 
to  other  industries,  though  in  less  degree,  as  they  are  more  accessible  to  water 
ways. 

In  considering  this  question,  it  is  well  to  weigh  the  following  facts:  That  the  en- 
tire exports  and  imports  of  the  country,  considered  on  a  standard  of  their  money 
value,  amount  to  less  than  $1,800,000,000  per  annum,  while  the  yearly  products 
of  the  interior  amount  to  five  times  that  sum,  and  are  principally  moved  in  one 
direction  or  another  within  the  limits  of  the  three  great  districts  named.  That 
since  the  removal  of  tolls  from  the  Erie  Canal  in  1882  the  district  along  the 
great  east-and-west  water  way  has  shown  a  remarkable  development.  An  index 
of  this  fact  is  seen  in  the  steam-vessel  building.  In  1888  it  was,  by  the  Govern- 
ment reports,  68,208  tons  on  the  Great  Lakes  as  against  19,572  tons  on  the  Atlan- 
tic and  Gulf  coasts  combined. 

The  new  census  for  1890  shows  that  about  40  per  cent  of  the  gain  in  population 
occurs  in  the  eight  States  lying  along  the  Great  Lakes,  and  a  late  census  bulle- 
tin shows  that  over  96  per  cent  of  all  the  steel  output  for  1890  occurred  in  six  of 
these,  and  that  this  96  per  cent  exceeded  in  volume  the  output  of  Great  Britain 
for  1889  by  nearly  100,000  tons  and  our  own  output  for  1880  by  290  per  cent. 

A  statement  of  these  facts  carries  with  it  a  suggestion  that  there  is  no  impro- 
priety in  the  Government  lending  its  aid  to  any  part  of  a  system  which  makes 
such  a  meritorious  showing. 

In  conclusion:  We  have  made  our  argument  on  the  water  ways,  considering 
them  only  in  the  light  of  an  entirety.  If  we  have  shown  the  necessity  of  their 
improvement  as  a  whole,  the  necessitj^  of  this  particular  improvement  under 
consideration  must  be  apparent,  as  it  is  a  part  of  that  whple.  It  is  an  improve- 
ment that  should  receive  encouragement  from  every  part  of  the  land,  as  it  will 
lead  to  greater  prosperity,  arid  under  the  showing  is  it  not  clearly  the  duty  of 
the  Government  to  lend  its  aid  in  lightening  the  burdens  of  the  people? 

COL.  a  li.  McARTHUR. 

_  _*    > 

[Representing  the  Troy  Citizens'  Association,! 

Mr.  Chairman  and  gentlemen  of  this  body,  I  did  not  come  here  to-dav  loaded 
with  statistics  or  anvthing  of  that  sort  to  urge  the  necessity  of  the  improve- 
ment for  which  you  have  met  here  for  the  purpose  of  promoting.  Whatever  I 
say  I  shall  say  from  the  shoulder,  as  they  fire  in  the  Army,  and  say  it  as  thoughts 
come  to  me. 

This  idea  of  the  improvement  of  the  Hudson  River  does  not  owe  its  origin  to 
the  city  of  Troy.  It  does  not  owe  its  origin  to  the  city  of  Albany.  It  does  not 
owe  its  origin  to  the  great  West.  The  National  Government,  as  long  a^o  as  1797, 
adopted  and  took  action  in  Congress  looking  to  the  promotion  of  navigation  on 
the  Hudson  Hiver  and  of  slackwater  navigation  up  to  the  Champlain  Canal, 
more  than  a  quarter  of  a  century  before  the  State  of  New  York  had  a  single  canal. 
They  did  that  for  defensive  purposes,  and  if  you  will  look  for  an  instant  at  the 
history  of  the  country  you  will  see  that  in  all  the  great  wars  which  we  have  had, 
except  the  last  war  and  the  war  with  Mexico,  that  it  was  on  our  northern  border 
here  and  which  was  menaced  by  invasion,  and  the  great  problem  of  Government 
was  to  protect  our  frontiers ;  and  while  1  do  not  desire  to  commit  this  body  or 
these  gentlemen  to  my  own  thoughts  in  this  matter,  yet  as  we  are  here  to  discuss 
this  I  think  it  ought  to  be  discussed  in  its  length  and  breadth. 

The  National  Government  undertook  this  thing  for  defensive  purposes.  You 
will  remember  that  the  great  battles  were  on  this  frontier.  You  will  remember 
that  the  backbone  of  the  Revolution  was  broken  at  Saratoga,  at  Bennington,  at 
White  Plains,  *at  Ticonderoga,  and  at  other  points  on  our  northern  frontier  bat- 
tles were  fought,  and  that  the  objective  point  was  the  city  of  Albany. 

Now,  sir,  whatever  may  be  true  of  this  work  as  a  commercial  project,  I  leave 
for  others  to  discuss ;  but  this  question  has  a  wider  and  broader  sense  than  any 
commercial  one.  The  main  and  ultimate  end  of  this  thing  is  to  make  a  water 
way  from  the  Hudson  River  to  the  great  chain  of  lakes — that  chain  of  lakes 
larger  than  the  Mediterranean  and  the  other  seas,  and,  as  has  been  well  said  here, 
^e  grevkt  Wheat  and  grain  and  beef  and  produce  producing  regions  of  the  coun- 
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try.  The  first  want  of  man  is  to  take  care  about  his  food,  and  these  people  we 
furnishing  food  not  onlv  for  themselves,  but  they  are  furnishing  food  to  the  ex- 
tent that  commerce  and  the  laws  of  trade  will  permit.  They  are  furmshing  food 
for  the  world,  and  it  is  through  our  connections  with  the  great  chain  of  lakes 
that  this  thing  is  to  be  done.  The  State  of  New  York  is  proud  to  be  in  ady&ooe 
of  the  General  Government  in  all  works  of  this  character.  Why,  we  spent  ia 
the  single  year  1889  within  a  fraction  of  one  hundred  thousand  dollars  as  muck 
for  the  canal  system  of  this  State  of  New  York  as  the  whole  United  States  in  lU 
its  existence  has  put  upon  the  Hudson  River.  And  but  a  small  proportion  of  this 
was  for  the  benefit  directly  of  the  people  of  the  State  of  New  York.  It  was  to 
more  extent  for  the  arms  of  the  sea  and  the  water  ways  to  that  great  and  fertile 
West,  so  that  produce  might  be  cheapened,  and  that  railroads  ndght  be  checked 
in  their  exorbitant  demands;  that  we  shoiild  bring  cheaper  food  to  the  mouths 
of  the  people  of  the  eastern  side  of  the  continent,  and  from  there  across  the 
waters.  I  think  this  should  be  preached  as  in  the  nature  of  a  defensive  measure 
of  the  country.  Sir,  the  existence  of  the  honored  branch  of  the  National  Got- 
ernment  to  which  you  belong  means  the  defense  of  the  Government  and  the 
country  in  its  hour  of  peril.  When  you  come  to  look  at  what  Great  Britain  and 
Canada  have  done  in  this  matter,  it  is  astounding  that  this  Government  has  doI 
waked  up  to  the  necessity  of  protecting  our  western  as  well  as  our  eastern  bo^ 
ders.  Why,  sir,  the  Canadian  and  British  Government  have  expended  on  her 
water  ways,  and  largely  with  a  view  to  defensive  purposes,  $200,000,000.  The? 
have  deepened  the  Welland  Canal  to  the  depth  of  14  feet,  and  it  is  the  policy  of 
the  British  Government  to-day  to  protect  and  aid  her  shipping,  and  to  huild 
that  class  of  steam  vessels  of  such  burden  that  they  may  be  employed  in  com- 
merce in  the  Canadian  and  other  canals  of  the  country,  and  be  converted  speedily 
into  cruisers  when  the  time  for  defensive  operations  comes.  The  British  Got- 
ernment  in  its  navy  have  one  hundred  and  twenty-five  ships  of  good  size  thai 
may  be  taken  through  this  Welland  Canal,  and  which  might  devastate  every 
State  that  borders  this  great  chain  of  lakes  before  it  would  be  possible  for  tk 
National  Government  to  come  in  and  protect  them. 

Now,  this  may  be  extravagant,  but  you  may  remember  that  from  here  north 
are  her  possessions;  that  she  owns  the  mouth  of  the  St.  Lawrence.  You  may 
remember  that  she  has  on  the  Pacific  Ocean  a  vast  fleet  of  commercial  ships 
You  may  remember  that  she  has  in  India  miHions  of  as  good  troops  as  ever  faced 
an  enemy  Id  the  field  of  battle.  And  you  may  remember  that  vast  area  of  ship- 
ping that  she  can  plant  in  six  weeks  on  the  western  shores  of  this  continent,  aM 
that  in  her  own  possessions  she  could  plant  at  least  one  hundred  ships  to  defend 
her  Welland  Canal.  With  her  fourteen  feet  of  water  and  her  possession  of  th« 
mouth  of  the  St.  Lawrence,  through  the  Welland  Canal  to  the  great  chain  of 
lakes,  she  might  devastate  every  city  on  those  lakes  before  it  could  be  possiWe. 
with  our  weak  means  of  defense,  to  stop  it. 

Nations,  like  men,  do  not  live  altogether  for  their  own  time.  They  live  for 
the  generations  that  are  to  come.  Sir,  this  nation  is  yet  in  its  infancy.  It  is  to 
go  on,  I  believe,  in  the  glory  and  providence  of  God,  until  it  is  one  of  the  ma?t 
wonderful  nations,  as  it  is  to-day,  on  the  face  of  the  earth,  and  the  time  shall 
como  when  this  National  Government  shall  have  her  Army  and  her  Navy  th»t 
shall  bo  as  great  in  her  defensive  as  well  as  her  commercial  glory,  until  she  i* 
irresistible. 

Now,  while  all  this  may  not  be  germane  to  this  matter  now  before  us,  I  do  in- 
sist that  the  National  Grovernment  has  a  material  interest  in  this  thing.  She 
has  planted  in  the  region  of  Troy  a  national  arsenal  and  gun  factory.  She  hu 
planted  a  gun  foundry  there  which  is  to  furnish  the  guns  for  the  Army,  while 
the  other  branch  of  the  service  is  provided  for  by  a  national  foundry  at  Wash- 
ington. In  doing  this  the  National  Gk)vernment  very  likely  had  the  thou^htw 
protecting  these  plants  when  they  take  care  of  the  improvements  of  its  rivers. 
The  Watorvliet  Arsenal  alone  has  rendered  such  incalculable  service  to  the 
country  that  it  is  worth  ten  times  more  to  it  than  it  would  cost  to  make  this  con- 
templated improvement  of  the  Hudson  River.  That  arsenal  is  planted  on  the 
west  side  of  the  Hudson  River,  on  the  opposite  side  of  Troy,  and  it  is  of  the  fif*| 
importance  that  the  country  itself  should  have  the  means  of  communicating  ^^^ 
it  by  large  ships  for  the  purpose  of  taking  away  to  the  forts  on  the  Atlantic  coftsj 
'  and  to  other  quarters  the  material  which  is  there  produced  for  the  defenf*  ?^ 
the  United  States.  You  may  not  know,  sir,  that  in  one  single  discovery  at  this 
arsenal  here  the  small  arms  of  the  whole  world  were  revolutionized,  becauwi* 
was  there  that  the  percussion  cap,  which  served  so  very  well  through  a  sorf®®  "^ 
wars,  was  invented.  During  the  time  of  the  Mexican  war  that  arsenal  furnishejt 
vast  supplies  for  that  struggle.    During  oar  last  war  with  the  Souih  it  is  inc^' 
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)  the  amount  of  material  and  war  material  that  was  produced  for  the  Na- 
Grovernment.  Now,  sir,  this  National  Government  can  not  lump  in  a 
)  into  the  giant  proportions  which  it  is  to  assume  as  a  defensive  force  in  the 
.  It  must  go  step  by  step,  and  it  is  one  of  the  things  which  the  Govem- 
iiust  come  to  consider,  whether  in  the  ultimate  future — it  may  be  twenty-five 
years— the  water  ways  of  the  Hudson  River  must  not  be  extended  forves- 
war  to  connect  with  the  ^reat  chain  of  lakes.  The  Government  itself  has  al- 
entered  upon  this  worf  of  connecting  the  Mississippi  with  the  chain  of 
hrough  its  appropriations  already  msSe,  and  the  work  is  now  in  progress. 
)w  we  are  simply  confronted  with  the  question  of  building  for  commercial 
les.  The  commercial  flag  always  precedes  the  efforts  which  the  Govern- 
nakes  for  resistance  and  defense. 

I  not  intend  to  occupy  the  time  of  this  body  so  long,  but  I  do  say  that  any 
made  by  this  honored  Board  which  does  not  look  to  the  entire  future  of  the 
y  and  the  necessity  of  a  free  communication  that  shall  extend  from  the 
n  River  to  the  chain  of  lakes  will  be  incomplete  in  its  suggestive  features, 
Jl  fail  to  impress  the  whole  country,  which  is  looking  to  the  needs  of  the 
as  well  as  those  of  to-day. 

I  beg  vou  to  consider  the  needs  of  this  Watervliet  Arsenal  and  the  neces- 
enabling  products  to  come  direct  from  the  chain  of  lakes  to  the  Atlantic 
rd.  I  beg  you  will  consider  this  question  in  all  its  breadth  and  in  all  its 
I  think  that  all  who  are  assembled  here  to-day  from  whatever  parts  of  the 
y,  and  especially  the  instigators,  will  see  that  whenever  the  National  Go v- 
nt  chooses  to  enter  upon  this  large  work  the  State  of  New  York  will  not  be 
Ihand.  She  has  already  made  these  canals  free,  but  she  holds  possession 
She  pajjTS  in  a  single  year  as  much  money  as  the  National  Government  has 
ppropriated  for  the  whole  care  of  the  Hudson  River,  and  when  this  ques- 
»me8  to  be  reached,  as  come  it  will  in  the  future,  I  think  you  will  find  the 
)f  New  York  prepared  tp  pay  its  full  share ;  possibly  to  build  everywhere 
0  connect  witn  the  lakes,  and  have  a  ship  canal  around  the  F^ls  of  Niagara, 
things  are  coming.  These  things  are  being  built  for  the  future.  We  are 
3g  for  the  future,  for  we  do  not  expect  to  live  to  see  all  these  things. 
Ltever  of  money,  whatever  t)f  influence,  whatever  of  power  is  gathered  here 
for  ourselves,  but  for  those  who  are  to  succeed  us,  and  I  assure  you,  sir, 
Uions  should  look  prudently  to  the  future  and  build  on  that  basis. 

S.  A.  THOMPSON. 
[Secretary  of  the  Chamber  of  Commerce  of  Dnluth,  MIdilI 

Chairman  and  gentlemen,  I  am  here  to  speak  directly  for  the  Cham- 
;>)mmerceof  Duluth,and  indirectly  also  as  the  representative  of  the  people 
rge  portion  of  the  West  and  Northwest  whose  interests  are  bound  up  with 
nd  I  have  come  to  sjjeak  in  favor  of  this  proposed  improvement  of  the  Hud- 
/er,  because  we  are  fully  convinced  that  the  cheap  transportation  furnished 
waterway,  of  which  this  noble  river  is  a  part  is  the  chief  corner  stone  of 
dsent  prosperity,  and  the  only  sure  foundation  on  which  to  base  our  hope 
lief  that  that  prosperity  is  to  endure  and  be  increased. 
Hudson  being  an  integral  portion  of  the  waterway  which  connects  the 
Liakes  and  the  sea  through  United  States  territory,  any  improvement  therein 
by  navigation  is  made  easier  or  safer,  or  the  cost  of  transportation  is  les- 
3n  account  of  the  greater  draft  of  the  vessels  which  can  use  it,  is,  there- 
o  longer  a  matter  of  merely  local  concern.  An  improvement  of  the  Hudson 
will  allow  ocean  vessels  te  come  to  Albany  will  no  doubt  be  greatly  to  the 
iage  of  Albany,  but  the  beneficial  effects  of  that  improvement  will  not  bo 
>d  by  any  means  to  this  city,  nor  to, the  State  of  New  York,  nor  even  to  the 
»n  the  Great  Lakes  from  Oswego  aiid  Buffalo  to  Chicago  and  Duluth.  Di- 
or indirectly,  in  greater  or  less  degree,  the  proposed  improvement,  and 
Improvement  made  at  any  point  in  this  waterway,  as  has  been  so  well  said 
retary  Windom,  affects  the  business  and  the  prosperity  of  every  commu- 
ad  every  individual  from  New  York  City  to  the  foothills  of  the  Rocky 
ains  and  from  the  Great  Lakes  and  the  Canadian  boundary  to  the  Gulf 
on  the  south. 

time  which  can  be  allowed  to  each  person  at  this  hearing  is  necessarily 
>rt  to  allow  any  extended  argument,  and  I  will,  therefore,  confine  myself, 
few  minutes  at  m^ disposal,  to  as  brief  a  statement  as  possible  of  some  facts 
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which  seem  to  me  to  have  a  bearing  on  the  question  under  oonsideration,  aod 
some  conclusions  which  seem  to  be  warranted  oy  those  facts. 

Some  ten  or  twelve  years  ago  two  gentlemen,  both  of  them  railway  presidents. 
one  of  an  Eastern,  the  other  of  a  Western  road,  sat  talking  together,  and  the  cob- 
versation  turned  upon  the  continuidly  increasing  efficiency  and  decreasing  ca^ 
of  railway  transportation,  owing  to  the  reduction  of  grades,  the  lessening  d 
curves,  and  the  building  of  more  powerful  engines  and  of  cars  which  carri^  t 
much  greater  amount  of  paying  freight  in  proportion  -to  dead  weight  than  ics- 
merly .  The  Eastern  man  stated  that  canal  boats  were  about  played  out,  and  thit 
river  steamers  were  about  ready  to  follow  the  canal  boats  into  permanent  retii^ 
ment,  and  expressed  the  opinion  that  it  was  only  a  question  of  time  when  tbe 
steamships  would  also  be  driven  from  the  Great  Lakes,  leaving  to  the  ndlwirs 
an  undisputed  monopoly  of  the  carrying  trade  of  the  continent. 

It  is  exceedingly  interesting  to  note  me  successive  reductions  which  have  bees 
made  in  railway  freight  rates,  for,  according  to  Poor-s  Manual,  the  average  rate 
per  ton  per  mile  received  by  all  the  railways  in  the  United  States,  which  in  1S€ 
was  1.236  cents,  had  fallen  in  1889  to  0.976  cent,  a  reduction  of  22  per  cent  in  eight 
years.  Standing  alone  these  figures  would  seem  to  justify  the  prediction  of  tiie 
railway  president,  but  he  forgot  that  it  was  possible  to  Increase  the  efficiency  d 
steamships  as  well  as  of  railways.  I  have  here  a  table  compiled  from  the  repon^ 
of  the  Chicago  Board  of  Trade,  showing  the  average  charges  for  carrying  a  h\isht. 
of  wheat  from  Chicago  to  New  York  for  each  vear  from  1868  to  1885,  and  byeaeb 
of  the  three  possible  methods,  viz,  all  rail,  lake  and  rail,  and  lake,  canal,  and 
Hudson  River : 


1^ 


Uv' 


fii*C,  i 


-,*^ 


A* 


it"';' 


Calendar  years. 

r^ake  and 
canal.* 

Liake  and 
ralL 

All 
rail. 

Calendar  years. 

T^ake  and 
canaL* 

LAke  and 
raiL 

Ali 
nil 

1868 

25.8 
24.1 
17.5 
21.6 
20.6 
19.2 
14.2 
11.4 
9.7 

29.0 
25.0 
22.0 
25.0 
28.0 
26.9 
16.9 
14.6 
11.8 

42.6 
35.1 
33.3 
31.0 
33.5 
33.2 
28.7 
24.1 
15.5 

1877 

7.5 
10.1 
13.0 
13.2 
8.6 
8.7 
8.40 
6.56 
4.55 

15.8 
11.4 
13.3 
15.7 

ia4 

10.9 
11.5 
9.9 
9i06 

Ktl 

1809 

1878 

i;: 

1870 

1879 

i:: 

1871 

1880 

It: 

1873 

1881 

ii< 

1873 

1882.^ 

u< 

1874 

1883 

\ii 

1875 

1884 

)V. 

1876 

1885 :. 

la 

•Including  Buffalo  charges  and  tolls. 

From  this  table  it  appears  that  the  all-rail  rate  has  fallen  in  that  time  from  42.6 
cents  to  14  cents  per  bushel,  while  the  flJl- water  rate  has  dropped  from  25.3  cenu 
to  4.55  cents  per  bushel.  That  is  to  say,  freight  rates  by  rail  have  been  reduced 
in  the  period  covered  by  the  table  until  the  last  price  named  is  only  one-thlni 
that  first  mentioned,  but  during  the  same  time  the  all-water  rate  has  been  re- 
duced to  less  than  one-fifth  of  the  rate  first  named.  And  more  than  that,  tbe 
water  rate  has  always  been  below  the  rail  rate  by  a  percentage  ranging  from  3 
to  67.5. 

From  the  careful  records  kept  at  the  St.  Marys  Falls  Canal  it  appears  that  tbe 
average  price  per  ton  per  mile  received  by  the  vessels  engaged  in  the  carryii]^ 
trade  of  Lake  Superior  was,  in  1889,  0.15  cent ;  the  total  amoimt  moved  was 
7 ,516,022  tons,  and  it  was  carried  an  average  distance  of  790.4  miles.  The  average 
rate  on  all  the  railways  in  the  United  States  in  the  same  year  was  0.976  cent,  or 
more  than  six  times  as  much.  In  other  words,  to  move  the  same  amoimt  of 
freight  the  same  distance  by  rail  would  have  cost  in  round  numbers  $5*).000,OU' 
more  than  it  did  cost  to  move  it  by  water.  Wheat  has  been  carried  from  Chicago 
to  Buffalo  for  1  cent  per  bushel,  or  0.04  cent  per  ton  per  mile,  and  thousands  o[ 
tons  of  coal  have  been  carried  from  Buffalo  to  Duluth  at  25  cents  per  ton,  or  0.(P 
cent  per  ton  per  mile. 

These  are  prices  charged.  If  we  investigate  the  actual  cost  of  freight  move- 
ment by  rail  and  by  water  we  shall  find  some  figures  which  are  almost  startliog* 
Careful  experiments  conducted  for  a  long  period  on  the  Grand  Trunk  Rail^J 
showed  the  actual  cost  of  moving  height,  exclusive  of  fixed  charges,  to  be  0-^ 
cent  per  ton  per  mile.  The  average  cost  on  all  the  roads  reporting  to  the  Inter- 
state Conunerce  Commission  for  the  fiscal  year  ending  June  30, 1890,  was  nearly 
20  per  cent  greater,  being  0.593  cent  per  ton  per  mile,  while  the  lowest  cost  I  h*^® 
been  able  to  find  on  record  is  in  the  case  of  the  Lake  Shore  and  Michigan  South- 
ern, which  has  been  able  in  exceptionally  favorable  years  to  report  a  cost  as  lo^ 
as  0.4  oent  per  ton  per  mile* 
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The  Western  railway  president  above  mentioned  related  sometime  ago  the  in- 
cident of  his  conversation  with  the  president  of  the  eastern  railway  and  added: 
*'  I  might  have  continued  to  share  his  belief  in  the  ultimate  triumpn  of  the  rail- 
way over  the  steamship  if  I  had  not  had  occasion  to  build  and  operate  a  line  of 
steamships  myself.  These  boats  carry  2.700  tons  of  freight  on  the  present  depth 
of  water  at  the  Sault,  and  make  the  run  from  Duluth  to  Buffalo  in  tnree  days  and 
a  half,  and  cost  an  av^age  of  $120  per  day/'  Calling  the  distance  from  Duluth 
to  Buffalo  1,000  miles,  and  we  find  these  figures  are  equivalent  to  .015  cent  ))er  ton 
mile,  only  one- twenty-sixth  the  cost  on  the  Lake  Shore  road.  Or  to  express  the 
same  fact  in  terms  which  will  be  more  readily  understood  by  the  average  busi- 
ness man,  it  cost  $26  on  the  most  favorably  situated  railroad  m  the  United  States 
to  do  what  is  done  on  the  Great  Lakes  for  $1.  These  apparently  disconnected 
figures  are,  in  reality,  very  closely  related,  and  I  have  set  them  in  array  as  a 
support  to  my  first  conclusion,  viz:  That  under  existing  conditions  it  is  utterly 
impossible  for  railways  to  carry  freight  as  cheaply  as  it  can  be  carried  by  water. 

The  Erie  Canal  was  at  first  biiilt  to  accommodate  boats  of  about  80  tons.  Its  en- 
largement to  accommodate  boats  of  210  tons  effected  a  reduction  of  50  per  cent 
in  freights. 

A  study  of  the  reports  of  the  New  York  canal  board  shows  that  the  actual  cost 
of  freight  movement  on  the  Erie  Canal  at  present  is  about  .2  cent  per  ton  mile, 
only  half  as  much  as  the  lowest  rail  rate,  while,  as  we  have  seen  above,  the  cost 
in  lake  steamships  is  but  one-twenty-sixth  of  that  rate.  Ocean  freights  are  stUI 
less ;  hence  my  second  conclusion  is,  that  the  cost  of  water  transportation  de- 
creases as  the  size  of  the  carrier  increases. 

On  roads  subject  to  water  competition  freight  rates  invaribly  go  up  when  navi- 
gation closes  in  the  fsdl  and  go  down  again  when  navigation  reopens  in  the 
spring.  A  study  of  the  statistics  in  Poor's  Manual  or  the  report  of  the  Interstate 
Commerce  Commission  shows  that  the  lowest  rates  are  found  on  roads  most  sub- 
ject to  water  competition.  Take,  for  instance,  the  Lake  Shore  and  Michigan 
Southern  with  its  average  rate  of  .653  cent  and  the  Michigan  Central  with  .726 
cent  per  ton  mile  and  compare  these  rates  with  those  on  the  Chicago,  Milwau- 
kee and  St.  Paul,  and  Chicago  and  Northwestern  roads,  which  were  1.06  and 
1 .03,  respectively.  My  third  conclusion,  therefore,  is  that  water  ways  are  the  most 
potent  possible  regulators  of  railway  rates 

It  should  be  noted,  also,  that  the  influence  of  water  competition  extends  far  be- 
yond the  roads  which  lie  nearest  to  the  water  way.  The  Lake  Shore  and  New 
York  Central,  for  instance,  considered  as  one,  are  comi)elled  to  make  rates  under 
the  influence  of  a  water  way  which  extends  all  the  way  from  Chicago  to  New  York. 
The  Pennsylvania  Central,  away  to  the  south,  can  not  charge  more  than  the  New 
York  Central,  or  the  latter  road  would  get  the  business ;  and  so  it  goes.  Nor  is 
the  influence  of  the  water  way  confined  entirely  to  the  season  of  navigation.  Mr. 
Albert  Fink  testified  before  the  Senate  Select  Committee  on  Interstate  Commerce 
that,  so  far  as  grain  was  concerned,  this  influence  extended  throughout  the  winter, 
for  if  the  rates  were  made  too  high  the  grain  was  simply  stored  to  await  the  drop 
in  rates  which  was  certain  to  come  when  navigation  was  again  opened. 

Siipiwsing,  then,  for  the  moment,  that  other  things  are  to  remain  as  they  are, 
the  Duluth  Chamber  of  Commerce  favors  the  proposed  improvement  because  it 
will  make  the  city  of  Albany  an  ocean  port  and  will  increase  the  prosperity  of 
her  manufacturers,  her  mecnanics,  her  wholesalers,  her  merchants,  and  citizens 
generally,  thus  adding  to  the  prosperity  of  our  common  country. 

We  favor  it  because  established  lines  of  communication,  both  rail  and  water, 
so  radiate  from  this  city  that  a  large  territory  tributary  thereto  will  share  in  the 
benefits  mentioned. 

We  favor  it  because  it  strengthens  the  great  through  line  of  water  transporta- 
tion on  which  depends  the  prosperity  of  our  own  city  and  of  all  the  great  region 
of  which  Duluth  Is  the  nearest  lake  port.  We  favor  it  because  it  will  be,  in  con- 
nection with  things  as  they  now  are,  a  direct,  positive,  appreciable  benefit  to  us. 

But  most  of  all,  we  favor  it  because  we  do  not  want  things  to  remain  as  they 
are,  and  we  believe  that  this  improvement  when  made  will  help  to  change  them. 
The  figures  I  have  given  as  the  net  cost  of  water  transportation  on  the  Great 
Lakes  are  the  results  which  have  bee*  attained  on  a  draft  of  15  feet.  The  ap- 
propriation is  made,  and  the  work  is  now  in  progress  which  will  give  a  depth  of 
20  feet  through  the  St.  Marys  River  instead  of  15.  Twenty  feet  of  water  at  the 
Sault  necessarily  implies  a  corresponding  improvement  of  the  channel  through 
the  St.  Clair  flats.  Speaking  to  a  convention  called  in  the  interest  of  the  water 
ways,  Mr.  Jas.  J.  Hill,  of  the  Great  Northern  road,  the  Western  railway  president 
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to  whom  I  have  before  referred,  said:  "The  Government  eng[lneer8  propoeete 
give  us  20  feet  of  water.  We  shall  accept  the  20  feet,  and  use  it  when  we  ^t; 
but  I  promise  you  that  whenever  they  will  guarantee  me  18  feet,  I  will  build  i 
line  of  boats  that  will  carry  6,000  tons  inst^id  of  3,000,  which  is  now  the  limh. 
and  cut  the  present  cost  of  lake  transportation  souare  ia  two." 

If  he  can  build  vessels  of  6,000  tons  burden  on  18  feet  of  water,  I  should  suppos 
that  20  feet  would  make  possible  boats  that  would  carry  8,000,  perhaps  even  lO.Ott 
tons  by  the  use  of  very  full  lines  and  twin  screws.    But  no  matter  about  thai 
Vessels  carrying  5,000  or  6,000  tons  will  do  well  enough,  and  judging  from  tie 
figures  we  have  found  for  vessels  carrying  2,700  tons,  one  will  need  some  kind  d 
a  financial  microscope  in  order  to  be  able  to  see  the  ton  mile  rate  for  vessels  twks 
the  size.    These  are  not  wild  dreams,  but  certainties  of  the  near  future,  and  ds 
you  suppose,  gentlemen,  when  vessels  of  that  class  can  come  up  the  Hudson  as te 
as  Albany,  and  come  east  on  the  lakes  as  far  as  Buffalo,  that  we  shall  long  refi 
content  with  a  6-foot  ditch  between?    I  tell  you  no.    One  of  the  first  things  ve 
shall  probably  call  for  is  the  building  of  the  ship  canal  around  Niagara  Falls,  not 
because  we  love  Buffalo  less,  nor  Oswego  more,  out  because  we  love  ourselves  so 
much.    We  want  to  shorten  the  distance  that  separates  the  steamship  on  the 
Great  Lakes  from  the  steamship  that  comes  up  the  Hudson  from  the  sea,  and  it 
do  not  intend  to  stop  shortening  that  distance  until  we  have  shortened  it  cleia 
out  of  existence,  and  our  steamships  of  5,000  tons  can  sail  unhindered  from  any 
port  on  the  Great  Lakes  to  any  part  of  the  world.    If  you  begin  to  count  the  cost 
and  say  ^  impossible,"  we  answer,  **  it  is  a  necessity,  and  necessities  are  neT? 
impossible."    When  I  say  *^  we,"  I  speak  no  longer  for  Dulu^  alone,  but  asi 
representative  of  the  mighty  commerce  of  the  lakes.    And  I  use  that  word 
'*  mighty  "  advisedly.    I  have  not  the  figures  at  hand  for  the  tonnage  passiif 
through  the  Suez  Oanal  in  1890,  but  in  1889  the  tonnage  passing  through  the 
Sault  Canal,  away  in  the  center  of  the  continent,  exceeded  that  passing  through 
the  Suez  by  nearly  three-quarters  of  a  million  tons,  a  fact  that  every  America 
ought  to  know,  and  which  I  for  one  am  proud  of. 

Sault 7,516,oe 

Suez 6,783,1S: 


732,835 

And  the  Sault  was  only  open  two  hundred  and  thirty-four  days,  while  the  Sua 
was  open  the  entire  year. 

The  tonnage  through  the  Sault  in  1890  increased  to  9,041,213  tons,  which  is  it 
most  exactly  the  same  as  the  combined  tonnage  entries  of  New  York,  Philadel- 
phia, and  Boston  for  the  fiscal  year  1889-'90  (9,073,690).  These  figures,  however, 
great  as  they  are,  represent  only  the  business  of  Lake  Superior.  The  tonna^ 
passing  through  the  Detriot  River  in  1889  amounted  to 36,203.606,  nearly  10,000,01)0 
tons  more  than  the  combined  entries  and  clearances  of  all  the  seaports  of  the 
United  States,  from  Quoddy  Head  around  to  Puget  Sound,  and  3,000,000  tons 
greater  than  the  combined  coastwise  and  foreign  shipping  of  Liverpool  and 
London. 

All  United  States  seaports 26,983,315 

London 19,245,417 

Liverpool 14, 175, 200 

Both 33,420,617 

Such  a  commerce  as  that,  Mr.  Chairman,  has  a  right  to  speak,  and  when  it 
speaks,  it  is  entitled  to  be  heard.  Speaking,  then,  as  a  representative  of  wm 
mighty  commerce,  I  say  that  a  direct  outlet  to  the  sea  is  a  necessity,  and  tn» 
we  shall  have  it^  sooner  or  later,  by  one  route  or  another,  is  a  certainty.  An 
possible  routes  through  United  States  territory  converge  at  Albany,  and  tn« 
nature  of  the  report  which  you  gentlemen  shall  make,  will  have  an  importani 
bearing  on  the  question  whether  that  route  shall  lie  entirely  in  our  own  territorVi 
available  alike  in  peace  or  war,  adding  in  the  one  case  to  ♦ur  prosperity,  and  ma*' 
ing  certain  our  protection  in  the  other,  or  whether  it  shall  lie  through  Canadian 
waters.  As  for  the  people  of  Duluth,  whether  considered  in  relation  to  the  pw** 
ent  benefits,  or  the  prospective  changes  which  it  will  help  to  bring,  we  are  un- 
reservedly in  favor  of  the  deepening  of  the  Hudson  River. 
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GEO.  S  OOLBMAK. 
[Assistant  to  tlia  cotmsel  to  tbe  corporation  of  the  city  of  New  York.] 

Ir.  Chairman  and  gentlemen,  I  appear  to-day  as  the  representative  of  the 
yor  of  the  city  of  New  York,  who  is  unable  to  attend  personally,  and  through 
mayor  as  the  representative  of  the  people  of  the  city  of  New  York.  I  do  not 
EUi  by  this,  the  corporations  alone,  or  the  Chamber  of  Commerce,  or  the  Boards 
Trade,  or  the  men  of  wealth,  but  I  mean  the  people  as  a  whole — the  people 
om  the  chief  magistrate  of  the  city  of  New  York  represents, 
understand  the 'question  under  consideration  here  to  be  a  Federal  one — one 
olving  the  greatest  good  of  the  greatest  number.  If  for  a  time  the  contem- 
ted  improvement  of  this  great  Hudson  River  should  injure  the  interests  of  cer- 
1  people  in  the  city  of  New  York,  it  can  not  be  questioned  that  it  will  ulti- 
tely  be  a  benefit  to  the  people  of  the  city.  The  State  has  for  some  years  past 
)n  endeavoring  to  protect  the  sources  of  this  noble  river  by  taking  measures  to 
iserve  the  Adirondack  forests  from  destruction.  If  it  is  worth  while  for  the 
•te  to  appoint  a  commission  for  this  purpose  so  as  to  enable  the  river  to  live, 
ire  is  but  one  step  further,  and  that  step  the  Federal  Grovernment  can  take  by 
lening  and  deepening  the  channel  of  that  river.  The  United  States  Govern- 
nt  is  at  present  engaged  in  widening  the  Harlem  River  channel.  Improved 
llities  for  navigation  we  can  not  get  too  much  of.  The  city  of  New  York  has 
m  spoken  of  as  a  place  where  it  is  difficult  for  a  vessel  to  enter  and  be  accom- 
dated.  That  may  be  true  to  a  certain  extent.  The  citv^s  rights  with  respect 
the  water  front  have  been,  and  still  are,  involved  in  litigation ;  but  when  those 
hts  shall  have  been  finally  determined,  you  may  depend  upon  it,  that  every 
■t  of  Manhattan  Island  (which,  unfortunately,  is  limited  in  its  extent),  every 
isible  foot  of  water  front,  will  be  made  available  for  the  commerce  of  the  Em- 
e  State ;  for  it  can  not  be  denied  that  New  York  is  the  Empire  State,  or  that 
5  city  of  New  York  is  the  empress  of  American  cities.  We  are  in  favor  of 
s  movement,  for  anything  that  tends  to  improve  the  commerce  of  the  United 
ites  and  the  State  of  New  York  will  be  reflected  in  the  increased  prosperity  of 
>  people  of  New  York  City.  You  cheapen  the  food  products  and  the  building 
terii&s  that  ceme  into  that  ci^,  and  you  can  not  help  but  advance  the  interests 
the  population  as  a  whole,  it  there  is  anything  in  this  improvement  which 
y  conflict  with  the  interests  of  corporations,  they  will  undoubtedly  have  an 
wrtunity  of  speaking  to  the  Congress  of  the  country.  The  State  of  Pennsyl- 
lia  has  recently  adopted  plans  which  will  improve  the  roads  of  that  great  State, 
1  our  own  governor  has  tried  in  many  ways  in  recent  vears  to  encourage  the 
provement  of  the  roads  in  the  State  of  New  York.  That  is  but  another  step 
this  same  direction.  We  can  not  do  too  much  to  improve  our  means  of  com- 
mioation  or  facilities  for  transportation. 

^hile  not  attempting  in  any  way  to  represent  the  great  bodies  in  the  city  of 
w  York,  whose  mterests  would  be  most  likely  to  be  affected  by  this  project, 
I  speaking  for  the  people  as  a  community,  I  say  that  whatever  will  help  this 
kte  and  the  people  of  the  West  must  in  every  way  result  in  the  ultimate  ad- 
icement  of  the  city  of  New  York,  and  can  not  help  but  be  of  great  advantage  to 
the  people  who  live  in  the  towns  and  cities  that  surround  it. 
There  is  one  i>oint  which  has  not  been  touched  upon  by  other  speakers.  By  res- 
ition  of  Congress  you  are  called  upon  to  report  when  this  improvement  should 
Tin.  The  facts  that  are  given  bv  gentlemen  who  come  here  with  statistics 
)w  that  this  work  would  be  useful,  and  the  figures  demonstrate  the  relative 
lues  of  water  ways,  but  the  third  point  on  which  you  are  called  upon  to  report 
the  advisability  of  beginning  the  improvement  at  the  present  time.  The  res- 
ition  speaks  of  *^  obstructions  to  navigation."  It  implies  that  there  is  some- 
ing  in  the  way.  And  I  say  in  behalf  of  the  city  of  New  York  that  the  sooner 
3  obstacle  is  removed,  the  better  for  all  the  interests  concerned. 

T.  A.  JOHNSON. 
[Of  Olens  Falls,  New  York.] 

if  r.  Chairman  and  eentlemen  of  the  Commission,  in  common  with  the  citizens 
Glens  Falls  with  whom  I  am  visting  here  to-day,  I  am  unwilling  to  take  up 
ir  time  by  the  presentation  of  any  argument,  or  by  attempting  to  add  to  the 
:t8  and  figures  which  have  been  so  ably  presented.  Our  ODject  in  accepting 
)  invitation  to  come  here  is  to  add,  by  our  presence,  to  the  local  interest 
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which  is  felt  in  this  proposed  national  improvement,  for  it  emphatically  wiHk 
a  national  improvement.    We  come  from  that  section  of  this  j^reat  State  tbaibs 
a  great  deal  to  do,  in  its  locality,  with  furnishing  the  water  for  this  river,  ad 
without  the  water  it  would  not  be  worth  much  for  any  purpose.    We  are  at  tk 
gateway  of  the  Ticonderogas,  to  which  the  gentleman  who  has  lust  taken kis 
seat  has  made  reference  in  his  remarks  about  the  preservation  of  the  forests  asd 
the  preservation  of  the  water  supply.    I  think  I  am  warranted  in  sayiogforill 
the  gentlemen  who  surround  me  from  our  own  village,  some  50  or  60  miles  nort^ 
of  here,  that  I  only  speak  the  sentiment  of  the  entire  business  part  of  our  Tilli^ 
when  I  say  that  we  are,  from  first  to  last,  emphatically  in  favor  of  this  propond 
improvement.    It  seems  to  me  that  as  an  humble  citizen  of  this  State  and  n&tm 
that  the  benefits  to  acrue  from  such  an  improvement  as  this  can  hardly  be  OTtf- 
estimated  or  overstated. 

I  am  slsd  that  I  came  here,  for  a  great  many  reasons;  particularly,  that  Isn 
able  to  Took  at  such  a  representation  from  such  a  large  portion  of  this  State.  I 
am  very  glad  that  I  have  been  able  to  hear  so  many  able  letters  and  papers  read 
and  very  glad  that  I  am  able  to  look  upon  and  hear  from  the  grand  old  man  from 
Troy.  1  have  heard  a  great  deal  about  Troy  all  my  life.  I  was  bom  on  the  Hud- 
son Kiver  and  have  always  lived  there,  and  I  have  always  said,  that  no  matter 
what  was  got  up,  good,  bad,  or  indifferent,  that  was  claimed  for  anything,  Tm 
put  in  the  first  claim  afterward.  I  once  heard  about  a  man  who  died  and  vis 
transported  to  Paradise.  After  being  around  a  good  deal,  he  felt  rather  gloomy, 
and  said  he  felt  homesick  and  wanted  to  get  back  to  Troy. 

It  seems  to  me  that  every  business  interest  of  every  man  from  every  sectioa. 
not  even  confined  to  this  State,  is  to  be  favorably  affected  by  this  proposed  io- 
provement  of  the  Hudson  River,  which  is  at  once  our  pride  and  our  boast.  It 
should  command  the  heartiest  support  of  every  citizen  of  this  great  and  free  Br 
public,  and  I  believe,  as  was  said  by  the  gentleman  from  Troy,  that  if  this  thiif 
IS  presented  as  it  ought  to  be,  and  I  believe  it  will  be  no  trouble  in  getting  a  ^ 
vorable  report  from  the  Committee  on  Rivers  and  Harbors  of  the  House  of  Ref 
resentatives,  and  I  look  forward  to  the  time — perhaps  not  in  my  day— when  ths 
waterway  is  deepened  as  proposed,  and  when  these  ocean  vessels  can  come  iip 
this  magnificent  highway  of  commerce  and  shall  here  receive  their  loads  of  gnia 
and  everything  else  that  is  brought  from  the  great  West  and  the  North,  witi 
Troy  ana  Albany  combined,  sitting  here  at  the  head  of  navigation  as  th« 
queen  of  the  feast:  and  I  may  add,  I  wish  that  Mr.  Townsend  may  be  spared  to 
be  the  presiding  officer  and  magistrate  of  the  combined  cities. 

Col.  Gillespie.  The  meeting  will  now  (1:20  p.  m.)  take  an  adjournment  for  ose 
hour. 

JOHN  F.  LAPE. 
[Representing  the  citizens  of  Greenbnsh,  N.  Y.l 

Gentlemen,  for  over  nineteen  months  I  have  worked  almost  incessantly  for 
the  Hudson  River  ship  canal.  I  have  prepared  a  paper  which  I  will  have  my 
colleague,  Mr.  Chauncey,  read: 

The  address  is  as  follows: 

Gentlemen,  the  Hudson  River  is  the  nation's  great  highway  between  the  set- 
board  and  the  extensive  and  productive  lake  region  of  the  West,  Northwest, 
and  central  Canada,  and  with  the  Erie  Canal,  it  regulates  freight  rates  as  fartf 
the  Dakotas.  As  early  as  1768  a  passageway  for  boats  was  built  between  the 
Mohawk  and  Lake  Ontario,  througn  Wood  Creek  and  Oneida  Lake,  and  at  th»t 
time  Sir  Henry  Moore,  colonial  governor  of  New  York,  recommended  the  Gen- 
eral Assembly  to  build  a  canal  around  the  rapids  of  the  Mohawk  at  Little  Fall*- 
In  1791-'92  the  canal  was  built  with  five  locks  at  Little  Falls,  another  at  Ge^ 
man  Flats,  and  another  at  Wood  Creek,  making  a  canal  7  miles  long,  and  for 
which  the  sum  of  $400,000  was  paid.  Nothing  further  was  done  until  1807,  when 
the  canal  question  was  revived  by  the  Hon.  Albert  Gallatin.  Secretary  of  ^ 
United  States  Treasury,  who  prepared  an  able  state  paper  on  tne  subject  for  the 
United  States  Senate.  Secretary  Gallatin  advocated  the  joining  of  the  Hudson 
River  and  Lake  Ontario  with  a  second  canal .  In  1809  De  Witt  Clinton  was  chos^ 
one  of  a  commission  to  survey  a  route  from  the  Hudson  to  the  Great  Lakes  of^ 
West,  and  Buffalo  was  selected  as  the  western  terminus ;  but  one  delay  followed 
another,  and  the  war  of  1812  postponed  the  measure  until  1817,  when  a  hill  vi- 
thorizing  the  construction  of  the  Erie  Canal  was  passed,  and  work  on  the  gre»t 
waterway  to  the  West  commenced.  With  the  election  of  Clinton  as  governor, 
work  was  progressed,  and  the  Erie  Canal  was  declared  finished  on  the  26th  dftj 
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October,  1S25 ;  but  no  Booner  was  it  declared  finished  and  ready  for  traffic  than 

enlarg^ement  was  found  necessary,  and  at  an  enormous  expense  this  was  ac- 
nplished  in  1862. 

7p  to  the  present  time  the  State  of  New  York  has  expended  something  over 
15,000,000  for  construction,  maintenance,  and  operation  of  the  Erie  and  other 
nals  throughout  the  State,  and  $1,431,429  for  dredging,  building  dikes,  and 
proving  navigation  on  the  upper  Hudson,  and  the  General  Government  has 
K>  expended  up  to  1879,  a  s'rand  total  of  $1,350,000,  for  dikes  and  improvements, 
t  since  that  time  all  work  of  any  importance  on  the  upper  Hudson  has  been 
ne  by  the  State  ffovernment. 

[n  1^2  the  peop&  of  New  York  State  voted  to  throw  its  great  water  wigrs  open, 
)e  to  the  commerce  of  the  world,  and  the  present  average  tonnage  is  5,106,401 
as  per  annum,  valued  at  $150,000,000.  The  total  tonnage  of  the  Hudson  River 
tween  Troy  and  New  York  is  not  far  from  18,500,000  tons  per  annum,  a  consid- 
able  more  than  twice  as  much  as  the  great  Mississippi,  and  seven  or  eight  times 

much  as  the  Missouri  and  Ohio  rivers.  With  the  development  of  the  North- 
$8t,  the  commerce  of  the  Great  Lakes  has  grown  to  wonderful  proportions,  but 
^at  has  been  is  as  nothing  compared  with  what  the  next  score  of  years  will 
ow.  More  tons  of  freight  pass  through  the  Detroit  Kiver  each  year  than  the 
tal  exports  and  imports  of  the  United  States.  In  1887  the  ore  output  from  the 
iperior  regions  amounted  to  4,700,000  tons ;  this  year  the  total  will  be  about 
500,000  tons.    In  1889,  Chicago,  Milwaukee,  West  Superior,  and  Duluth  shipped 

Buffalo  more  than  34,887 ,0(X)  bushels  of  wheat,  and  this  year  the  grain  fleet  on 
3  first  trip  brought  down  110,000  tons  of  wheat,  corn,  oats,  rye,  and  flaxseed, 
he  trade  of  ore  and  grain  forms  only  a  portion  of  the  great  traffic  of  the  lakes, 
he  Canadian  commerce  adjoining  the  western  lakes  is  only  in  tke  first  stage  of 
)velopment.  A  competent  American  authority  has  stated  that  Canada  posesses 
ro-thirds  of  the  wheat-producing  area  of  this  continent.  An  examination  of  a 
ction  between  the  Rocky  Mountains  and  Hudson  Bay,  covering  1,260,000  square 
iles,  shows  that  860,000  square  miles  are  fit  for  settlement  and  adapted  to  the 
bising  of  potatoes,  barley,  and  wheat. 

This  immense  territory  also  contains  inexhaustible  deposits  of  silver,  iron, 
*aphito,  ocher,  brick  and  pottery  clay,  mica,  gypsum,  lime,  and  sandstone,  while 
le  petroleum  area  is  so  extensive  as  to  justify  the  belief  that  eventually  it  will 
ipply  not  only  the  larger  part  of  North  America,  but  many  foreign  countries. 
Less  than  10  per  cent  of  the  Great  Lake  traffic  is  in  Canadian  vessels,  or  in  other 
ords,  on  all  the  lakes  the  stars  and  stripes  float  supreme^  and  here  in  winter  can  fre- 
lently  be  seen  larger  fleets  under  the  American  flag  than  in  any  ocean  port, 
he  nearer  a  steamship  can  be  brought  to  the  Great  I^kes,  the  better  it  will  be 
r  the  surrounding  country  for  hundreds  of  miles. 

In  this  age  of  competition,  every  enlightened  country  is  holding  fast  to  its  in- 
istries  and  commerce,  and  with  tne  deepening  of  the  Hudson,  we  simply  propose 

bring  Buffalo  and  the  great  western  country  150  miles  closer  to  the  seaboard, 
''ith  a  ship  channel  to  Troy,  the  western  shipper  would  not  only  effect  a  saving 

300  miles  of  towing  to  and  from  New  York,  but  would  be  able  to  make  at  least 
X  or  eight  additional  trips  from  Buffalo  to  West  Troy  every  season.  At  present 
takes  ten  steam  canal  boats  to  transport  2,400  tons  of  grain  from  West  Troy  to 
ew  York  City,  and  each  of  these  canal  boats  will  consume  forty  hours  to  make 
e  passage,  which  gives  us  a  grand  total  of  seventeen  days  less  eight  hours,  and 
ven  or  eight  of  these  boats  will  return  to  Buffalo  without  earning  one  dollar, 
msequently  the  home-bound  passage  will  consume  all  the  profits  made  with  the 
.rgo. 

A  steamship  would  come  from  New  York  to  West  Troy  in  ten  hours,  receive  a 
krgo  in  ten  hours,  return  to  New  York  in  ten  hours,  and  be  150  miles  at  sea 
)fore  the  steam  canal  boats  had  covered  the  distance  from  West  Troy  to  New 
ork  and  made  fast  to  the  dock  at  the  latter  place  with  its  240  tons  of  wheat. 
The  Hudson  River  is  and  will  always  remain  an  arm  of  the  Atlantic  Ocean,  and 
)  matter  how  deep  it  may  be  dredged  its  present  level  can  never  be  lowered, 
o  locks  or  artificial  supply  of  water  will  be  needed  to  keep  the  channel  free  from 
nd  bars  and  other  obstructions — the  deeper  the  channdj  the  better— as  sand  bars 
rm  only  in  shallow  places.  With  a  great  body  of  deep  water  passing  through 
channel,  all  sediment  and  mud  at  the  bottom  is  scoured  away,  and  a  uniform 
)pth  is  maintained. 

When  the  St.  Lawrence  ship  channel  was  excavated  through  Lake  St.  Peter,  a 
w  miles  below  Montreal,  the  most  experienced  pilots  of  that  day  said  it  would 
)  immediately  filled  with  the  shifting  sand  at  the  sides  and  bottom,  but  investi- 
ition  and  sounding  after  the  expiration  of  seven  years  proved  that  it  had  actually 
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gprown  deeper.  The  project  met  with  no  further  opposition,  and  tiie  great  iwk 
was  successfully  completed,  which  made  Montreal,  though  situated  l.UOO  m^ 
from  the  Atlantic  Ocean,  a  grand  commercial  city.  If  the  commerce  of  the  Gfoi 
Lakes  and  the  Hudson  is  not  to  he  considered,  then  there  is  anotiier  good  lod 
substantial  reason  why  the  river  should  have  a  ship  channel. 

The  Government  has  just  establshed  a  gun  foundry  at  West  Troy  on  the  grooois 
of  the  Water vliet  Arsenal,  and  to  equip  war  vessels  with  the  heavy  carriifes 
and  guns  which  it  is  intended  to  construct  at  that  plant  it  will  be  necess&rrlsr 
the  war  vessels  and  battle  ship  to  rekch  the  docks  of  the  Government  works. 

No  ordinary  railway  bridge  would  sustain  the  weight  of  the  largest  gun.Hid 
besides,  the  expense  of  transporting  them  by  rail,  unloading,  and  placing  tb® 
on  board  the  war  ships  woula  soon  exhaust  more  funds  than  is  requires!  toets- 
struct  the  proposed  ship  channel  from  Hudson  to  the  State  dam  at  Troy.  Bai 
with  the  enormous  commerce  of  the  Great  Lakes,  and  with  the  entire  Northen, 
Western,  and  Northwestern  country  asking  for  more  rapid  and  cheaper  traar 
portation  to  the  seaboard,  it  becomes  the  duty  of  the  Federal  Government  to 
make  the  Hudson  River  what  nature  intended  it  should  be — the  chief  and  natisil 
water  route  to  the  great  and  growing  West. 

HON.  H.  G.  BURLEIGH. 
[Of  Whitehall,  N.  Y.] 

Gentlemen,  it  is  a  well-known  fact  in  my  Congressional  district  that  it  is 
usual  to  speak  of  Mr.  Townsend  and  Col.  Mc Arthur,  notwithstanding  that  wellTt 
in  a  modern  age,  as  the  '*  Heroes  of  Troy." 

The  only  difficulty  in  the  way  of  improving  the  waterways  of  this  Stat«iBl 
the  transportation  facilities  of  the  West  is  the  State  of  New  York  itself.  Mr. 
Youngman  referred  to  Mr.  Windom's  report.  I  believe  that  in  the  year  1873lbe 
United  States  Senate  appointed  a  committee  on  the  best  transportation  roote 
from  the  West  to  the  sea.  Senator  Conkling  and  Senator  Sherman  wereonthu 
committee,  and  they  brought  the  attention  of  this  countrv  to  the  fast  growia^ 
commerce  of  the  W^est.  There  is  no  doubt,  if  Great  Britain  owned  the  State  of 
New  York,  that  we  would  have  water  ways  to  the  West.  Millions  of  money  hm 
been  spent  for  the  commerce  of  the  Argentine  Republic  alone,  which  is  so  much 
less  than  the  commerce  of  the  West.  The  gentleman  from  Duluth  who  spokeA> 
ably  here,  said  he  had  been  told  by  one  of  the  prominent  men  of  the  West.  Mr. 
Hill,  that  the  wheat-growing  section  of  the  Northwest  was  something  fabulo*. 
and  that  they  were  going  to  have  an  outlet.  The  vast  improvements  in  stem- 
boats  and  the  present  methods  of  transportation  are  equal  to  the  improvements 
of  the  railroad  system.  The  metroi)olitan  press,  in  speaking  of  our  canal  ^"^ 
tem,  have  created  the  impression  adverse  to  it,  and  they  have  done  so  persi«t- 
ently  for  the  last  year,  and  the  New  York  Tribune  spoke  of  a  deficit  in  the  canil 
system  of  several  millions. 

Now,  what  is  that  deficit?  $4,000,000  were  loaned  to  the  Erie  road ;  $3,000.(») 
to  the  salt  works,  and  to  the  StaUi  i)ri8ons  of  this  State  $200,000,  and  that  to^i.v 
stands  for  the  canal  system  of  this  Stat«. "  They  were  not  got  to  pay  theexpeiwes 
of  the  Government,  nor  the  debt  of  the  Erie  road.  When  I  was  chairman  of  tk 
canals  committee  in  1875  I  investigated  the  matter  thoroughly,  and  the  expen* 
of  maintaining  the  water  wavs  of  the  State  to-day  is  not  one-half  what  it  is  to 
maintain  the  capitol  on  the  hill. 

All  that  you  have  got  to  do  to-day  to  get  this  matter  through  is  to  go  to  Wish" 
ington.  ana  the  Northwest  represented  there  will  meet  you.  The  veryaWe 
chairman  of  the  Kiver  and  Harbor  Committee  is  willing  to  improve  the  facilitiftJ 
that  exist  in  the  water  ways  of  the  West,  and  most  every  one,  even  the  Southern 
members,  appreciate  the  value  of  the  transjwrtation  routes  by  way  of  the  Wes^ 
ern  lakes  and  the  Hudson  River.  The  gentlemen  that  come  down  from  L»^^ 
Champlain  and  are  here  to-day  illustrate  how  every  man  in  the  Lake  Champl*i^ 
valley  is*  in  favor  of  this  great  movement,  and  if  the  city  of  Albany  will  meet 
this  question  there  is  no  doubt  but  what  it  will  be  accomplished.  The  gentlemw 
from  Troy,  Mr.  Townsend,  omitt^^d  to  speak  of  the  Hudson  River  further  up. 
Do  we  realize  the  extent  of  the  Canadian  rivei*s  tributary  to  this  great  Ch»^ 
plain  vallev  ?  There  ai*e  only  two  great  valleys — the  Champlain  region  and  the 
Oswego  valley,  and  it  is  fully  time  that  the  State  of  New  York  moved  uptotn*? 
importance  of  the  question."  The  water  ways  have  not  received  the  attention 
they  are  entitled  to.  One  hundred  thousand  men  of  this  State  are  employed  on 
the  Gi*eat  Lakes,  and  millions  of  dollars  are  invested  in  canal  boats.    One  mil' 


HUDSON  BIYEB.  45 

ion,  four  hundred  thousand  tons  come  down  the  Champlain  Canal.  Nearly 
.,600,000  tons  are  put  upon  canal  boats  that  have  a  draft  of  4  feet  of  water. 

Now,  if  the  Hudson  River  were  improved  to  Fort  Edward  this  canal  would 
rastly  imi)rove  the  great  trade  which  now  exists  in  the  North,  and  I  wish  to  call 
ihe  attention  of  this  board  in  making  their  report  that  I  think  there  should  be 
b  survey  through  to  Fort  Edward  on  the  Hudson  River. 

Let  me  call  your  attention  to  another  fact.  Ten  million  tons  of  iron  ore  are 
>roduced  in  the  United  States.  Lake  Champlain  produces  one-tenth  of  it.  It  is 
enable  of  producing  one-third  of  the  entire  ore  of  this  country. 

I  tell  you  that  the  northern  part  of  this  State  is  ready  and  willing  to  help  you 
n  this  matter.  Talk  about  the  expense  of  maintenance.  What  is  the  expense  ? 
[t  is  about  18  cents  on  the  $100.  It  is  a  mere  nothing.  No  other  country  on  this 
3arth  would  permit  its  water  ways,  especially  such  a  one  as  this  magnificent 
Eludson  River,  to  remain  unimproved.  Even  Spain  or  Mexico,  if  they  had  these 
va»t  water  ways,  would  feel  themselves  disgraced  at  the  care  and  protection  that 
Is  given  to  them. 

|H.  B.  SILLIMAN. 
[Of  Cohoes.  N.  Y.] 

Mik  Chairman,  after  what  has  been  said,  and  so  well  said,  as  to  this  measure, 
what  I  have  to  say  with  reference  to  the  peculiar  locality  which  I  have  been 
called  upon  to  represent  I  have  sometimes  thought  might  be  unsaid. 

I  come  from  a  city  3  miles  above  Troy.  Both  the  southern  boundary  of  the  city 
of  Cohoes  and  the  northern  boundary  line  of  the  city  of  Troy,  if  extended,  would 
nearly  coincide.  It  is  a  manufacturmg  place  entirely.  The  facilities  which  it 
possesses  for  this  purpose  we  consider  almost  unequaled.  The  topography  of  the 
place  is,  allow  me  briefly  to  state,  as  follows:  We  lie  for  a  mile  and  a  half  on  the 
Hudson  River  which  is  above  Troy.  On  the  northern  boundary  of  the  city  is  the 
Mohawk  River,  having  within  the  boundaries  of  the  city  or  within  its  lines  about 
140  feet  flow,  over  half  of  which  is  available  for  hydraulic  purposes  for  manufac- 
turing. The  formation  of  the  space  is  such  that  this  power  can  be  used  to  the 
greatest  advantage  to  the  series  of  parallel  canals  arising  from  one  into  the  other, 
giving,  as  now  proposed,  a  possibility  of  enlargement — a  series  of  canals  each  one 
about  22  feet  head  and  fall.  In  other  words,  we  have  there  at  the  lowest  stage 
of  the  water  at  the  Mohawk  10,000  horse  power,  which,  being  supplemented  by 
steam,  can  be  extended  man^  fold. 

In  speaking  of  the  capacities  of  this  place,  I  am  not  doing  it  for  the  purpose  of 
advertising  Cohoes,  but  as  an  illustration  of  a  principle  which  I  shall  presently 
speak  of. 

We  have  one  cotton  mill  there  which  uses  30,000  bales  of  cotton  per  year,  mak« 
ing  80,000,000  yards  of  cloth,  using  4,000  tons  of  coal  per  year,  and  making  a  ton- 
nage in  a  year  of  20,000  tons.  We  have  about  thirty  knitting  mills,  having,  as 
will  be  understood  by  persons  who  are  acquainted  with  that  style  of  manufacture, 
240  sets,  producing  1,300  dozen  of  underwear  of  shirts  and  drawers  per  year,  or 
15,600  of  these  garments.    The  tonnage  from  this  is  equal  to  25,600  tons. 

This  is  germane  to  the  subject  under  consideration  to  some  extent.  I  will  not 
present  the  claims  of  Cohoes  and  its  interest  in  this  project  in  the  same  line  as 
was  offered  in  the  case  of  Troy  to-day,  by  including  the  cities  and  villages  within 
5  miles  of  us.  This  with  the  z5,000  people  that  live  within  our  limits  would  give 
us  125,000,  who  are  all  more  or  less  interested  in  manufacturing.  That  would 
have  very  little  Interest  for  this  committee;  but  I  present  the  subject  as  a  new 
phase  of  thought,  it  seems  to  me,  because  I  am  surprised  that  neither  from  Troy 
or  Albany  has  there  been  any  presentation  of  the  local  industries  of  the  place,  and 
yet  in  this  valley  from  Albany  to  Cohoes  there  are  scores  of  thousands  of  people 
engaged  in  manufacturing — active  producers  of  value,  who  give  value  to  raw 
products,  the  greater  part  of  which  consists  in  the  labor  that  is  given  to  them. 
They  are  the  x>eople  wno  take  a  pound  of  cotton  and  from  it  make  4  ya>rds  of  cot- 
ton cloth  that  are  sent  to  the  markets  of  the  world,  and  which  represents  not 
only  the  raw  cotton  that  has  gone  through  there,  but  the  toil  and  labor  of  a  great 
many  men.  Such  an  industry  is  a  well-recognized  part  of  commerce.  Perhaps 
I  may  be  charged  with  being  selfish  when  speaking  of  the  industries  of  Cohoeb, 
but  that  is  a  feature  that  is  not  ignored  in  the  passage  of  other  bills — the  river 
and  harbor  bills,  for  instance,  where  the  benefit  to  localities  is  always  taken  into 
consideration.  Why  not  here  ?  Why  not,  if  you  find  in  Troy  one  establish- 
ment employing  135  men,  not  women  and  children,  but  stalwart  men.  engaged 
in  turning  out  the  produots  of  iron.    And  there  are  thousands  and  thousands 
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of  others.    Although  Cohoes  may  be  a  small  thing,  I  say  that  it  serves  as  a 
illustration  of  the  manufacturing  interests  in  this  part  of  the  State  of  ^'«f 
York,  in  regard  to  this  proposed  improvement.    It  is  well  that  we  should  lo^ 
with  enlarged  view  upon  the  demands  that  are  made  of  us  as  citizens  of  the  Stait 
of  New  York,  and  above  all,  as  citizens  of  the  United  States,  by  fumishiiigi 
water  way  that  shall  extend  from  the  harbor  of  New  York  to  the  great  chain «( 
lakes  on  the  West,  and  that  we  should  be  able  to  see  vessels  coming  up  in  (s 
grand  procession  that  shall  lead  the  world.    But  we  don't  want  to  sit  imy  b?® 
the  banks  of  that  stream  and  look  at  those  overflowing  products.    While  these 
streams  of  wheat  and  corn  are  running  by  us,  what  are  we  going  to  do  with  oar 
water  power,  where  the  water  goes  on  and  flows  forever,  containing  the  elemeaii 
of  prosperity.    It  will  not  do  for  us  to  neglect  these  things — industries  that  an 
such  an  important  part  of  this  country.    Cohoes  is  a  littie  place  in  o(unparisi« 
with  other  places,  but  remember  that  around  it  and  its  ^.(KX)  people  the  armis 
of  Washington,  Rensselaer,  and  Saratoga  are  bringing  in,  not  corn  and  wba^ 
but  other  things  that  are  very  important  to  the  country.    That  is  somethiaj: 
that  is  worthy  of  being  considered.    Not  only  the  commercial  interests  are  te 
be  regarded,  but  the  manufacturing  interests  as  well. 

I  wish  that  I  had  the  statistics  to  present  to  you  of  the  manufacturing  miet* 
*  est  of  our  locality — not  only  in  the  tonnage  that  it  gives  to  the  Hudson  Rif^. 
but  in  regard  to  the  market  which  it  affords  and  the  benefit  which  accrues  ^tbe 
surroundmg  country,  reaching  I  do  not  know  how  far.  God  hasten  ihe  \m 
when  we  shall  see  ocean  steamers  anchored  in  front  of  the  streets  of  Troy  andtbe 
streets  of  Cohoes  also.  I  should  ask  the  committee  to  go  3  or  4  miles  further  aod 
reach  Cohoes  and  Waterford,  at  an  insignificant  additional  expense,  but  I  sn^ 
pose  that  that  is  not  within  the  i*esolution.  I  tell  you,  there  is  something  coo- 
ing into  that  stream  besides  ocean  steamers.  They  are  the  small  steamers  aod 
barges  of  these  various  means  of  transjKtrtation  that  are  coming  alongside  of  ^ 
ocean  steamers.  And  not  only  in  number  but  in  value  will  they  outweigh  ik 
ocean  steamers.  We  can  not  tell  the  farmers  of  this  State  to  sit  on  the  bank>o{ 
the  canal  and  see  the  wheat  and  the  com  going  by  them  to  the  New  York  markei 
and  say  to  them,  *'  What  a  glorious  thing  this  inland  transportation  is.*'  Ithtf 
been  wisely  said  that  every  facility  that  is  added  to  transportation  adds  to  pro- 
duction. And  it  is  true.  The  gentleman  from  Duluth  said  that  every  inch  th»t 
you  added  to  the  water  in  depth  adds  to  the  facilities,  and  in  that  way  even'thingid 
cheapened.  The  farmer  will  feel  it.  If  Cohoes  shall  be  afforded  facilities  for 
bringing  cheap  coal  and  ore  to  its  banks,  li  miles  long,  then,  I  tell  you,  tbit 
100,000  of  her  population  will  reach  out  their  arms  to  gather  in  the  varied  prod- 
ucts of  the  farmers  of  New  York.  She  has  the  natural  facilities  for  all  this. 
But,  remember,  this  is  only  an  illustration.  On  the  other  side  of  the  river,  5  or 
6  miles,  there  is  Waterford,  and  further  up  are  to  be  found  Syracuse  and  Roches 
ter  and  others.  All  of  us  are  to  see  these  vessels  going  past  us.  But  are  we  to 
receive  our  share  ?  Oh ,  no.  It  has  been  said  that  the  introduction  of  machinery 
would  enable  one  man  to  do  what  was  formerly  done  by  three.  The  farmers  here 
don't  have  the  fruits  of  their  labor.  On  the  broad  savannahs  of  the  West  ther 
reap  that  advantage  but  what  are  we  going  to  do,  on  the  hills  where  thism*' 
chine ry  can't  come  into  play  ?  It  is  an  important  market,  that  has  got  to  be  cre- 
ated to  make  up  the  wealth  and  prosperity  of  the  State,  and,  therefore,  I  present 
this  little  city  of  Cohoes  as  an  oDject  lesson  as  to  what  is  due  to  the  famun^an^ 
manufacturing  interests;  not  only  the  factories  around  here,  but  those  which 
reach  into  Vermont  and  New  Hampshire,  where  they  go  into  the  mountains  for 
the  rich  marble  for  the  mansion  and  the  statuary,  which  is  to  be  ti^en  to  L*k^ 
Champlain  and  put  into  its  vessels  along  this  highway.  Whose  place  is  it  to 
do  all  this*?  I  will  not  enlarge  in  this  regard.  The  State  has  done  much.  The 
State  is  willing  to  do  much,  but  to  the  United  States  Government  belongs  diso 
this  duty.  ^   ., 

Mr.  Chairman,  the  rivers  run  toward  the  sea,  but  the  sea  is  not  yet  full.  Why. 
It  is  because  the  grand,  glorious  old  sun,  with  his  bright  arms  reaching  dpwn 
silently  but  powerfully,  takes  up  that  which  the  rivers  and  the  streams  have  gi^" 
aind  brings  it  back  once  more  and  disseminates  it,  giving  peace  and  prospenfy 
over  the  land,  and  so  the  eternal  process  from  the  Eternal  God  goes  on,  and  will 
go  on  until  the  children  of  earth  shall  be  no  more.  To  me  it  seems  that  the  G«Q' 
eral  Government  stands  in  relation  to  that  power.  Stream  after  stream,  li^"^ 
rivulet  and  mighty  river,  are  pouring  their  abundance  into  our  national  coffers- 
Let  the  National  Government  stand  in  the  place  of  that  grand  power.  Notwi^ 
demonstration,  not  with  force,  but  let  it  be  like  the  sunlight-^uiet,  unfelt,  ^' 
a^en,  but  with  almighty  power,  taking  up  the  benefits  and  bringing  them  hac* 
until  they  shall  be  an  all-pervading  blessing,  and  give  prosperity  to  the  ^^^^^ 
oountry. 
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WILLIAM  £.  CLEABY. 
IPresident  of  the  Canal-Boat  Owners*  Association  of  the  State  of  New  York.] 

3iitleinan,  this  call  upon  me  la  unexpected.  I  just  arrived  here  a  moment 
f  to  see  what  was  being  done,  and  had  no  intention  of  saying  anything  to  this 
naittee.  There  are  gentlemen  here  from  all  parts  of  the  State  who  could  abun- 
tly  lay  the  case  before  you  a  great  deal  better  than  I  could,  but  having  been 
od  upon  to  represent  the  Caiuil-Boat  Owners'  Association.  I  suppose  I  can  not 
letter  than  to  agree  in  all  that  Mr.  Burleigh  of  Whitehall  has  said, 
seems  that  the  water  ways  of  this  country  are  not  developed  entirely  as  they 
jld  be.  Mr.  Burleigh  mentioned  one  mattter  that  I  might  call  your  attention 
8  a  very  pregnant  point,  that  the  State  of  New  York  seems  to  be  to  blame 
this.  We  have  held  canal  conventions  for  the  improvement  of  the  canals, 
a  great  many  of  us  have  opposed  United  States  governmental  aid,  believing 
b  it  would  be  too  slow,  and  that  the  State  itself  would  take  hold  of  the  thing 
;ker  and  cause  the  immediate  improvement  of  the  water  ways.  But  it  seems 
t  there  must  be  a  spirit  of  false  economy  and  parsimony  pervading  the  whole 
te,  and  that  they  will  not  spend  the  money  for  that  which  is  necessary  for  the 
te,  but  are  willing  to  spend  it  in  decorations  and  in  useless  things  that  are  not 
able  ol  bringing  the  same  prosperity  to  the  State  as  the  improvement  of  its 
er  ways. 

for  one,  am  ready  to  join  with  you  and  to  join  with  the  people  of  the  North- 
t.  That  is  where  the  grain  comes  from,  and  the  people  out  there  need  this 
er  way  fully  as  much  as  the  people  of  the  State  oi  New  York  do.  They  are 
bably  willing  to  dig  out*and  enlarge  the  water  way.  That  seems  to  be  the 
)t  natural  course,  in  order  that  their  commerce  may  reach  tne  seaboard  as 
aply  as  possible,  so  that  it  may  be  laid  down  in  other  lands  in  competition 
h  grain  from  other  ports  of  the  world.  I  think  with  the  gentlemen,  that  the 
ted  States  could  be  engaged  in  no  better  business  for  the  prosperity  of  its 
>le  people,  regardless  of  State  lines,  than  in  digging  out  and  increasmg  the 
er  facilities  of  the^ whole  country. 

herefore  I  may  say,  as  representing  the  canal-boat  men,  that  I  am  in  favor  of 
thing,  or  any  method  that  will  increase  the  water  ways,  deepen  them,  and 
ce  them  capable  of  carrying  more  goods. 

ow,  to  speak  of  the  place  where  Mr.  Burleigh  came  from — the  Champlain 
ley.  I  own  some  barges  that  were  built  in  Liake  Champlain  because  labor  was 
aper  there  than  in  New  York  and  the  surrounding  country.  I  had  them 
light  down  to  New  York.  They  brought  150  tons  all  the  way  through.  In 
V  York  Harbor  those  same  boats  carry  400  tons  of  soft  coal  from  docks  and  de- 
!r  it  alongside  of  ocean  steamers.  That  is  a  good,  fair  illustration  of  what 
p  water  will  do.  These  boats  can  only  carry  150  tons  through  this  little  water 
r,but  that  is  owing  to  the  lack  of  public  spirit  of  the  x)eople,  and  to  that  false 
ument  that  originates  with  people  who  desire  to  be  considered  champions  of 
farmers,  but  who  are  simply  foolish  advocates  and  injurious  to  the  State. 
hat  is  a  good  illustration  of  what  may  be  done  by  deepening  other  streams, 
iure  gave  us  the  water  way ;  man  built  the  railroaas.  Wherever  water  comes 
iompetition  with  railroads  for  heavy  freight,  for  unmanufactured  articles,  it 
hold  its  own,  and  it  is  just  as  beneficial  and  more  so  than  the  railroads.  If 
re  were  such  corporations  as  the  New  York  Central  or  the  Pennsylvania  Rail- 
d  in  direct  competition  with  the  Erie  and  the  Champlain  canals,  does  any  one 
pose  that  they  would  lie  there  neglected  ?  Many  efforts  have  been  made  by 
a  in  our  business  to  induce  the  legislature  to  help  matters.  Men  have  come 
e  to  Albany  to  beg  for  appropriations  to  improve  the  water  ways.  What 
aid  the  cost  amoimt  to  ?  As  was  said  here,  it  would  be  about  18  cents  on  $10**). 
jh  farm  would  have  to  pay  about  a  dozen  of  eggs  as  its  share  of  the  money  re- 
red.  All  the  prosperity  of  New  York  and  Brooklyn  and  all  the  other  cities 
uis  l(»ss  taxation  to  the  individual. 

only  call  your  attention  to  these  facts  to  show  you  that  we  are  worthy  of  re- 
iring  this  improvement  from  the  Government,  and  hope  that  you  gentlemen 
1  recommend. 

HON.  WM.  F.  TEFFT. 

[Of  Whitehall,  N.  Y.] 

lay  it  please  the  gentlemen  of  the  Commission  and  gentlemen  of  this  conven- 
1, 1  almost  feel  in  attempting  to  prolong  this  discussion,  that  I  should  justify 
retort  that  was  made  to  me  in  suggesting  that  the  diet  of  the  people  of  WhitQ<< 
1  was  brass. 
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So  much  has  been  said  in  this  discussion  that  it  seems  almost  superfluous  to 
attempt  to  say  anything  more  or  to  touch  upon  any  lines  of  argimient  or  di8ca»- 
sion  that  has  not  already  been  thoroughly  exhausted. 

There  are  two  things,  however, which  I  address  to  this  Commission  which  hii« 
not  been  touched  upon  by  any  of  the  able  gentlemen  who  have  addressed  it. 

As  I  understood  the  work  of  this  Ck)mm&sion  as  stated  by  the  chairman,  it i« 
to  ascertain  and  determine  whether  the  aid  of  the  United  States  Goyemmot 
should  be  invoked  in  the  completion  and  working  of  this  improvement  ci  tk 
navigation  of  the  Hudson  River.  The  point,  therefore,  whicn  is  to  be  argued 
before  this  committee  probably  is  the  consideration  of  whether  this  great  wort 
which  is  conceded  by  all  to  be  so  important  and  so  beneficial,  shouid  be  uDd€^ 
taken  at  the  expense  of  the  United  States  Government  instead  of  at  theexpew 
of  the  State;  for  the  Hudson  River,  notwithstanding  the  burden  of  oommem 
which  it  bears  to  the  sea,  lies  wholly,  entirely,  and  excluisively  within  the  Stite 
of  New  York.  It  would  seem,  therefore,  at  first  sight,  that  Whatever  is  toVt 
done  in  the  improvement  of  the  navigation  of  the  river,  to  increase  its  oapacit;. 
should  be  the  work  of  the  people  of  our  own  State,  and  that  this  improvement  k 
a  matter  of  unconcern  and  indifference  to  the  i)eople  of  other  States  in  thegnit 
commonwealth  of  States  which  makes  us  a  nation. 

Now,  the  point  we  urge  is  that  we  are  to  justify  thi8Ck>mmid8ion  in  its  report 
on  this  improvement  in  recommending  to  the  General  Government  and  to  ub- 
gress  an  appropriation  of  mone^  by  the  United  States  to  improve  the  navigatioi 
of  the  channel  of  this  river  which  is  entirely  within  the  borders  of  one  State.  I 
will  say  right  here  that  the  importance  of  the  improvement  which  is  projected 
is  BO  great,  that  were  it  onl^  to  be  done  by  the  State  government,  and  only  bf 
the  State  in  whose  borders  it  lies,  that  the  people  of  tluit  Commonwealth  wooU 
be  justified  in  expending  all  that  would  be  necessary  to  complete  the  work  pro- 
jected. 

The  question,  therefore,  presents  itself  from  a  double  aspect  on  this  point  alooB. 
It  is  important  to  the  State  and  it  is  important  to  the  nation.  Were  this  a  oob- 
vention  composed  entirely  of  citizens  of  the  State  of  New  York,  and  we  were 
considering  whether  the  finances  of  this  State  should  be  exjiended  toward  tbe 
perfection  of  this  improvement,  I  could  make  an  argument  that  would  at  leaet 
satisfy  myself  as  to  the  sufficiency  of  its  importance  to  justify  the  expenditure,  bf 
the  State  alone,  of  the  large  sum  of  money  that  would  be  neoessary  to  perfect  it 
But  we  are  considering  the  question  of  United  States  aid,  and  therefore  we  in 
to  consider  the  question  not  as  to  its  importance  to  the  State  alone,  not  as  to  itt 
importance  to  localities  alone,  not  for  its  benefits  to  the  people  of  Albany  ud 
t^e  people  of  Troy  and  the  x>eople  of  Cohoes,  or  to  the  people  of  the  State  all  tke 
way  from  Albany  to  Buffalo,  but  we  are  to  consider  whether  it  is  of  sufficieBt 
benefit  and  importance  to  the  people  of  the  entire  nation  to  justify  the  expendi- 
ture by  the  Federal  Government. 

It  has  been  suggested  here  very  properly  that,  in  view  of  the  expenditures  d 
the  Federal  Grovernment,  it  was  at  first  contemplated  and  understood  that  the 
commerce  of  the  West  to  the  East  would  be  by  the  way  of  the  Ohio  and  Mi«»- 
sippi  rivers.  And  therefore  the  attention  of  the  Federal  Government  to  the  iiQ- 
provement  of  navigation  was  directed  to  the  improvement  of  those  streamB 
mainly.    So  great  was  the  importance  of  the  Mississippi  River  deemed  to  the 

Eeople  of  the  Northwest  that  it  was  used  as  a  lever  by  the  people  of  the  South 
y  which  they  would  be  enabled  to  compel  the  Northwest  to  join  with  them  in  their 
attempt  to  separate  themselves  from  the  United  States  Government.  ^*  For," 
they  said, '  ^  the  Mississippi  River  is  the  great  avenue  and  the  great  outlet  for  yvff 
commerce,  and  therefore,  as  we  hold  the  mouth  of  it,  you  must  go  with  vato 
that  your  commerce  can  flow  unvexed  to  the  sea."  The  people  of  tne  Northweit 
said  :  **  We  can  see  all  that  you  say  in  regard  to  the  importuice  to  us  of  the  Mi»" 
sissippi  River,  and  therefoi'e  we  will  force  our  way  with  bayonets  to  the  mouth 
of  the  Mississippi  River,  and  no  jKJwer  of  Government,  foreign  or  domestic,  shall 
inferfere  with  the  flow  of  the  commerce  of  the  Northwest  to  the  Gulf.'*  And  » 
they  kept  their  word,  and  the  regiments  of  the  great  Northwest  forced  their  way 
from  the  West  to  the  Gulf  with  their  lines  of  bi^onets.  The  Mississippi  Ri^ 
was  indeed  closed,  but  did  it  stop  the  flow  of  traffic  and  commerce  from  the  We*^ 
to  the  East  because  navigation  was  obstructed  ?  No.  It  found  another  outlet, 
and  then  the  importance  of  the  canal  system  of  the  State  of  New  York  and  tws 
Hudson  River,  on  whose  banks  we  live,  was  demonstrated  and  revealed  to  the 
people  of  the  Northwest,  and  they  saw  that  their  avenue  of  commerce  was  not 
the  Ohio  River,  not  the  Mississippi  River,  but  the  system  whioh  terminatei  *^ 
New  York  City  through  the  State  of  New  York. 
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That  was  the  beginning  of  the  realization  of  the  importance  of  the  canal  system 
of  the  State  of  New  York  and  the  Hudson  River  to  the  people  and  the  oommerce 
of  the  Northwest. 

Now,  then,  what  has  been  the  result  ?  Why,  the  result  was  that  the  transport 
tation  of  cereals  from  the  United  States  to  Europe  was  then  developed. 

Do  you  realize  within  how  comparatively  a  short  time  this  great  commerce 
which  is  so  ext3nsive  and  for  which  the  figures  have  been  given  here  has  found 
its  way  through  the  State  of  New  York  and  down  the  river  to  the  harbor  of  New 
York  and  from  there  to  the  rest  of  the  globe?    It  is  all  within  thirty  years — since 

i860: 

Now,  then,  what  ?  The  State  of  New  York  is  brought  into  relations  with  the 
Northwest,  as  New  Orleans  was  brought  into  relations  with  it  previous  to  the 
war.  And  it  is  found  that  the  commerce  of  the  cereals  of  the  West  must  find  its 
outlets  to  the  markets  of  the  world  through  New  York.  These  are  the  reasons, 
gentlemen  of  the  Commission  and  gentlemen  of  the  convention,why  this  improve- 
ment is  a  national  concern.  It  does  not  affect  the  people  of  the  State  of  New 
York  alone.  The  commerce  that  flows  through  the  Erie  Canal  and  flows  through 
the  Hudson  River,  that  comes  from  the  Champlain  Canal,  and  from  every  infini- 
tesimal part  of  it,  is  through  the  State  of  New  York.  It  is  the  products  of  the 
West  and  the  Northwest  that  comes  through  our  water  ways  which  enables  us  to 
say  to-day  that  the  commerce  which  flows  through  the  Hudson  River  is  one-half 
greater  than  that  of  all  the  other  rivers  of  the  common  country. 

That  IB  why  this  improvement  is  an  international,  an  interstate,  affair.  That 
is  why  this  Commission  will  be  warranted  in  saying  to  the  United  States  Govern- 
ment that  this  thing  does  not  concern  the  State  of  New  York  alone.  It  concerns 
all  the  States  of  the  West— Ohio,  Indiana,  Illinois.  Wisconsin,  Iowa,  Minnesota, 
the  Dakotas,  and  all  the  States  which  have  recently  come  into  the  Union.  It  is 
to  benefit  them  as  well.  It  is  to  benefit  every  State  through  which  and  on  whose 
borders  this  commerce  is  carried,  and  it  is  that  which  makes  it  of  such  national 
moment  and  concern. 

Now,  that  is  my  first  point.  Understand  me.  It  is  because  it  develops  and 
furnishes  an  outlet  for  the  products  of  the  great  States  of  t^e  West  and  of  the 
Northwest. 

Now,  then,  the  affair  goes  beyond  even  the  United  States.  It  now  becomes  a 
matter  of  international  imjKirtance.  I  said  that  it  was  within  only  thirty  years, 
comparatively,  that  the  cereals  of  the  West  and  the  Northwest  have  found  a 
European  market. 

Gentlemen,  what  is  the  problem  of  the  whole  civilized  world  to-day  ?  It  is  one 
which  interests  gentlemen  of  your  profession.  The  whole  engineering  profession 
of  the  world  is  taxed  to  the  uttermost  to  find  new  ways  of  communication,  new 
means  of  transjKirtation,  to  cheapen  the  products  which  feed  mankind.  It  is  for 
this  that  the  Suez  Canal  was  put  through  the  Isthmus  of  Suez.  It  is  the  reason 
that  the  Nicaragua  Canal  is  to  be  put  in  to  connect  the  Gulf  of  Mexico  with  the 
Pacific  Ocean.  The  object  is  to  shorten  the  time  of  transportation  and  to  cheapen 
transportation . 

Let  us  see  how  that  affects  this  question.  First,  we  have  natural  water  ways. 
We  have  the  rivers  and  we  have  the  little  barges.  There  was  a  time  when  the 
communication  between  Staten  Island  and  New  York  City  was  by  the  ferry  boat  ^* 
Commodore  Vanderbil t .  We  have  these  natural  water  ways,  and  barges  and  boats 
and  vessels  that  were  propelled  bv  hand.  Then  we  had  the  canal  and  the  small 
canal  boat.  Then  we  naa  the  railway  age.  As  has  been  stated  to-day,  the  an- 
nual railroad  mileage  built  all  over  the  globe  at  the  present  time  is  in  the  neigh- 
borhood of  50,000  miles,  and  more  than  half  of  it  is  within  the  United  States. 
We  have,  then,  this  mode  of  communication.  Now  what?  We  have  to  dimin- 
ish the  railroad  communication  if  it  is  not  cheap  enough.  Then,  what  is  there 
to  do  ?  Transporting  bulk.  That  was  the  argument  in  the  statistics  which  were 
80  ably  and  clearly  presented  by  the  gentleman  from  Duluth.  When  it  was  found 
that  the  transx>ortation  by  the  large  lake  craft,  as  compared  with  the  railroad, 
was  as  one  to  twenty-six;  that  is  to  say,  if  you  move  the  same  bulk  of  traffic  by 
the  railroad  it  calls  for  twenty-six  times  as  much  as  to  move  it  by  the  large  lake 
craft.  That  is  where  the  problem  is  coming  now.  It  is  to  have  large  water 
crafts,  and  that  is  why  it  is  proposed  to  make  the  Hudson  River  an  arm  of  the 
sea,  so  that  these  large  crafts  can  come  up  from  the  city  of  New  York  to  the  city 
of  Albany,  or  the  city  of  Troy,  or  to  whatever  point  it  shall  be  deemed  advis- 
able by  this  Board  to  recommend  to  the  Grovemment. 

Mr  Welles  states,  in  his  series  of  articles  in  the  Popular  Science  Monthly, 
that,  when  they  first  built  the  Suez  Canal,  they  buUt  in  steamers  of  1,000  tons 
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burden.    In  two  years  they  put  in  vessels  of  2,000  tons,  and  then  vessels  of  S,OO0 
tons,  and  those  are  the  vessels  which  to-day  navigate  the  Suez  Canal. 

That  is  the  problem.  It  is  to  extend  these  water  ways  out  as  far  as  poesibi^. 
and  to  have  as  many  as  possible  of  these  large  water  craft  as  can  be  navigated.  % 
carry  the  products. 

One  gentleman  said  here:  **  What  would  Great  Britain  do  if  it  owned  this 
State?'*  What  is  Great  Britain,  or  a  portion  of  that  island,  doin^  now?  It  b 
building  a  ship  canal  from  Liverpool  to  Manchester ;  spending  millions  of  d(^ 
lars  to  ma^e  a  shipcan^  between  those  two  cities  that  were  already  connectedly 
water,  and  already,  it  would  seem,  sufficiently  connected  by  rail.  Why?  To 
mi^e  tilat  90  miles  of  navigation  navigable  by  ocean-going  vessels.  Thej 
thought  they  should  not  stop  at  Liverpool,  but  should  so  to  Manchester. 

How  does  that  matter  bear  on  the  question  before  us?  Here,  again,  com&  in 
the  figures  of  the  gentleman  from  Duluth,  or  perhaps  it  was  another  gentleman 
who  submitted  a  paper  showing  statements  of  facts  as  represented  by  the  censis 
at  tiie  present  time.  In  what  direction  was  the  growth  of  the  country  tonlaT? 
He  stated  that  it  was  in  the  neighborhood  of  the  lakes.    There  we  have  it. 

What,  then,  is  the  problem?  It  is  to  make  your  water  communication  where 
this  growth  of  population  is,  and  increase  the  production  by  making  a  oontiou- 
ous  water  way  from  the  tail  end  of  the  lakes  to  the  sea. 

This  improvement  is  one  step  in  that  direction. 

Seventeen  or  eighteen  years  ago  this  winter,  standing  in  my  place  in  the  a§- 
semblv  of  t^is  State,  I  asserted  the  prediction  that  the  time  would  come  when 
Duluth  would  be  a  larger  point  of  cram  distribution  than  Chicago.  I  have  lived 
to  see  it.  The  statistics  of  the  Chamber  of  Commerce  of  t^e  cily  of  Duluth 
show  that  more  grain  was,  in  the  year  of  our  Lord  1890,  sent  from  Duluth  thas 
was  sent  from  the  city  of  Chicago. 

Where  is  that  g^ram-producing  area  going  ?  Where  is  it  developing  ?  It  b 
continuidly  going  to  the  northwest.  It  has  gone  out  of  Ohio,  ^ne  out  of  Illi- 
nois, gone  out  of  Wisconsin,  largely  going  out  of  Minnesota,  and  is  going  into  the 
Dakotas,  and  into  Wyoming ;  going,  as  one  gentleman  stated  to-day,  up  to  the 
Vi^ley  of  the  North,  and  up  t£e  Saskatehewan.  Therefore,  in  any  statements 
which  miky  be  made  as  to  the  grain-producing  area  of  the  United  States,  refe^ 
ence  must  be  made  to  these  facts.  It  is  contmually  going  to  the  northwest ;  go- 
ing down  the  lakes;  and  the  problem  now  is,  to  find  t^e  shortest  way  to  get  the 
grain  from  the  lakes  to  the  seaboard. 

If  you  look  at  the  map  you  can  find  that  you  can  go  through  the  lakes  and  go 
down  the  Oswego  Canal,  and  so  to  Albany.  It  is  a  great  step  to  brincr  the  oceao 
up  to  Albany;  your  shortening  your  line  of  communication  150  miles  and  in- 
creasing the  capacity  of  your  craft.  By  and  by  the  question  will  be,  supposing 
this  improvement  to  be  consimimated,  whether  you  will  go  from  Lake  Ontario 
down  to  Albany  with  a  ship  canal,  or  whether  you  will  go  down  the  St.  Law- 
rence, and  come  across  the  Lake  Champlain,  and  so  down  the  Champlain  Vallej. 
But  whatever  system  is  devised  by  which  the  grain-producing  area  of  this  coun- 
try is  to  be  connected  with  the  Atlantic  Ocean,  it  must  be  with  some  system  that 
connects  with  the  lakes.  The  engineering  capacity  of  this  country  will  speedOy 
determine  the  easiest  and  cheapest,  the  most  economical  way  of  making  that 
navigation;  and  when  that  time  shall  come,  I,  as  a  resident  of  the  Champlain 
Valley,  have  no  doubt  where  the  line  will  be  laid. 

The  first  step,  however,  is  this  subject  of  improving  the  navigation  of  the 
Hudson  River  as  far  as  Troy.  And  I  now  come  to  the  second  point  which  will 
be  embraced  in  the  report  of  this  Commission — whether  you  should  extend  this 
.  projKJsed  improvement  to  the  citv  of  Troy?  I  say  by  all  means  recommend  that 
The  local  commerce  has  already  been  explained,  but  it  is  necessary  for  the  ooin- 
meroe  of  the  Erie  Canal  to  go  to  Troy  in  view  of  the  further  extension  and  de- 
velopment of  this  work  in  connection  with  the  work  which  I  have  already  sug- 
gested from  the  northern  lakes. 

There  is  still  another  consideration.  I  have  said  that  the  grain-exporting  coror 
merce  of  this  country  has  developed  within  the  last  thirty  years.  That  is  true. 
And  it  has  had  such  an  effect  on  the  growth  of  the  West  and  the  Northwest  that 
it  has  excited  the  envy  of  all  the  nations  of  the  earth.  Not  only  that,  but  al«> 
the  cheapness  of  our  products,  and  of  our  transportation.  The  comparatively 
low  cost  at  which  a  cargo  of  grain  or  flour  can  be  transported  from  the  Dakota 
to  England  has  led  men  to  inquire  whether  it  can  be  produced  even  cheaper  id 
other  places.  What  is  the  effect?  Three  men,  as  stated  bv  Mr.  Welles,  can 
produce  and  lay  down  in  Liverpool  for  less  than  the  rental  of  the  ground  m 
England  necessary  to  produce  that  amount  of  wheat.    Other  nations  have  i^^ 
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this,  and  they  are  moving  heaven  and  earth  to  compete  with  this  country  to 
supply  the  grain  market  of  Europe.  Even  Egypt  is  coming  up  out  of  the  cen- 
turies of  degradation  to  compete  with  our  market.  England  has  extended  her  rail- 
ways into  India  to  see  if  they  can  not  produce  wheat  at  a  trifle  less  than  can  be 
done  in  the  United  States. 

Reference  has  been  made  to  the  Argentine  Republic.  Capitalists  of  England 
have  embarrassed  themselves  in  loading  up  with  the  securities  of  that  Republic, 
to  see  if  the^  can  not  compete  with  the  United  States,  and  lessen  the  supply  of 
wheat  that  is  obtained  from  this  countnr. 

And  so  it  is  all  over  the  globe.  A  difference  of  a  quarter  of  a  cent  a  bushel  de- 
cides the  source  of  supply  of  the  food  of  the  nations  of  Europe. 

Now,  having  this  thin^  in  view,  everything  that  diminishes  the  cost  of  trans- 
portation and  of  production,  even  to  the  most  infinitesimal  degree,  is  a  matter  of 
national  importance,  and  it  should  be  taken  into  accoimt. 

I  need  not  refer  the  distinguished  gentlemen  of  this  Board  to  the  engineering 
problems  that  are  asked  to  be  solved  to  shorten  communication  through  the  lakes. 
Reference  has  been  made  to  the  commerce  of  the  Detroit  River  and  the  St.  Clair 
Falls.  There  is  now,  and  you  gentlemen  are  more  familiar  with  the  fact  than  I 
am,  and  can  tell  me  of  it,  rather  than  that  I  should  sugc'est  it  to  you,  a  system 
of  ship  railways  whereby  a  large  corner  in  the  system  of  the  Great  Lakes  is  to  be 
cut  off.  Everything  is  being  done.  I  need  not  refer  you  to  the  ship  railway  that 
is  being  built  in  Nova  Scotia  so  as  to  shorten  the  route  and  cheapen  the  cost  of 
production.  I  only  mention  it  so  as  to  suggest  to  this  convention  how  the  minds 
of  statesmen  and  engineers  and  the  commercial  men  and  the  men  of  business  of 
the  whole  world  have  been  turned  to  the  (question  of  producing  and  transporting 
the  products  of  the  earth  at  the  very  minimum  of  cost. 

Having  these  views  in  my  mind,  and  having  these  facts  and  conclusions  here, 
it  seems  to  me  criminal  that  this  development  should  not  be  imdertaken.  I  can 
not  conceive  of  the  tendency  of  the  people  of  this  countrv  to  antagonize  works  of 
internal  improvement.  I  look  at  other  nations  and  see  them  expending  millions 
of  money,  tunneling  the  Alps  and  cutting  down  moimtains  and  excavating  isth- 
muses at  narrow  intervals  to  connect  seas,  and  doing  everything  to  hasten  com- 
munication and  cheapen  production,  and  I  see  the  people  of  this  Empire  State,  a 
State  of  5,000,000  inhabitants,  sit  supinely  and  view  their  water  wavs  with  in- 
difference. Their  advantages  of  situation  are  such  that  the  stream  oi  commerce 
can  not  go  around  them  if  the^  only  develop  it,  and  I  tell  you  that  in  this  age  of 
engineering  ability,  nothing  is  impossible.  The  streams  of  commerce  which  flow 
to  our  borders  from  the  remote  corners  of  the  West,  which  has  so  greatly  enlarged, 
and  which  has  made  us  so  wealthy,  can  greatly  be  increased.  From  St.  Johns 
in  Nova  Scotia,  to  Newx>ort  News,  and  to  Savannah,  every  nerve  is  strained  to  get 
control  of  the  magnificent  commerce  of  the  Northwest.  Busy  brains  are  plot- 
ting, and  busy  hands  are  engaged  in  the  work  of  bringing  the  communication  of 
the  Northwest  within  their  reach  so  as  to  control  the  production. 

New  York  has  hitherto  been  the  Empire  State,  because  it  has  been  able  to  con- 
trol its  commerce.  New  York  City  has  been  the  metropolis  of  this  country,  be- 
cause of  her  harbor,  and  of  her  nearness  to  the  sea.  Do  you  realize,  gentlemen, 
that  there  was  a  time  in  the  history  of  this  country  when  Newport  was  a  larger 
city  than  New  York  ?  There  was  such  a  time,  because  Newport,  on  accoimt  of 
her  harbor,  and  her  communications,  and  her  intercourse  with  the  West  Indies, 
and  controlling  a  larger  area  than  New  York,  was  a  larger  city  than  New  York, 
and  bade  fair  to  be  a  larger  city  than  New  York  and  Boston  to-day.  There  was  a 
time  when  Philadelphia  was  that. 

Now,  if  you  take  tne  commerce  of  the  Northwest  by  the  Erie  Canal ;  when  you 
can  take  the  commerce  of  Canada  by  the  Champlain  Canal ;  then  you  distribute 
the  area  of  your  rivals  and  become  the  metropolis  of  the  western  continent. 

If  New  York  would  be  the  Empire  State  of  the  western  continent,  it  must  be 
because  she  can  reach  out  her  hands  across  the  lakes  and  across  the  prairies  to 
the  grain  fields  of  Dakota,  and  Minnesota,  and  Wyoming,  and  the  Red  River 
Valley  of  the  North,  and  flux  them  and  bring  them  within  her  borders.  As  soon 
as  she  can  do  this,  she  wiU  be  the  Empire  State.  When  she  ceases  to  do  this, 
her  decline  will  have  begim. 

COL.  FURMAN. 
[Of  Schenectady,  N.  Y.l 

Mr.  Chairman  and  gentleman  of  the  Committee,  I  have  just  arrived  here, 
and  did  not  know  that  I  would  be  called  upon  to  speak,  but  the  question  be- 
fore the  committee  is,  what  benefit  is  to  be  deorived  to  the  State  by  deepening  the 
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Hudson  River  ?  Now,  we  are  only  to  judge  the  future  by  the  paet.  In  the  early 
days  our  fathers  went  to  work  and  built  this  Erie  Canal,  connecting  Lake  Erie 
with  the  Hudson  River.  Up  to  that  time,  the  country  was  in  its  infancy.  There 
was  no  West,  and  when  we  built  that  Erie  Canal  it  took  the  tide  of  emigration 
from  the  old  West  and  planted  it  on  the  prairies.  Illinois,  Michigan,  Indiana, 
and  Ohio  owe  their  early  existence  to  the  Erie  Canal.  We  opened  then  a  direct 
trade  with  the  West  by  way  of  the  Erie  Canal  to  the  Hudson,  and  by  the  Hudson 
to  New  York  City.  New  York  City,  as  a  gentleman  remarked  a  few  moments  ago, 
was  comparatively  a  village  to  what  it  is  now — the  great  metropolis  of  a  great 
country.  Upon  the  opening  of  that  trade  it  came  to  New  York  ;  all  the  surplus 
cereals  raised  by  the  people  on  the  prairies  they  sent  it  to  New  York,  and  received 
in  return  the  merchandise  of  the  New  York  merchants.  In  other  words,  they 
shipped  their  products  here  and  were  paid  for  them  in  merchandise.  This  in- 
creased trade  aid  much  to  make  the  metropolis  what  she  is  to-day.  At  that  time 
we  were  not  a  manufacturing  locality,  nor  were  we  a  wool-raising  State. 

We  now  stand  out  as  the  Empire  State.  Where  do  we  get  our  immense  re- 
venue from  ?  Why,  much  of  it  comes  from  the  be«Cutiful  barter  of  New  York  City 
through  its  great  trade  with  the  West,  and  this  trade  must  certainly  be  increased 
by  this  work.  I  do  not  confine  myself  to  any  particular  locality,  but  to  my  mind, 
to  deepen  the  Hudson  River  will  bring  this  increase  about.  The  Government  has 
done  nothing  for  our  canal.  New  York  is  indebted  somewhat  to  the  Erie  Rail- 
road and  the  New  York  Central  Railroad  coming  down  from  the  Pacific  slope 
with  its  four  steel  tracks  and  bringing  that  great  commerce  from  the  Northwest. 
These  railroads  are  certainly  entitled  to  some  of  the  credit.  But  in  order  to  take 
care  of  the  farmers  who  are  tilling  the  soil,  you  must  look  after  cheap  transporta- 
tion for  them,  if  you  want  to  protect  them. 

A  few  years  ago  the  farmei*s  6f  the  great  West  had  to  burn  up  their  com  be- 
cause it  did  not  pay  to  transport  it,  as  transportation  was  so  high.  When,  a  long 
while  ago,  the  Erie  Canal  was  opened  after  much  labor,  matters  were  improved, 
but  the  facilities  it  now  offers  do  not  keep  pace  with  what  we  need.  By  digging 
out  this  river  and  bringing  your  ocean  vessels  to  the  capital  of  your  State,  you 
will  change  all  this,  but  you  must  also  enlarge  your  Erie  Canal  to  Buffalo.  You 
make  it  a  ship  canal,  and  then  cargoes  can  be  placed  direct  on  the  vessels  and 
sent  right  through  to  Liverp<x>h  The  other  canals — the  Champlain  and  the 
Oswego — should  also  bo  develoi>ed — so  complete  control  of  this  Western  commerce 
can  Ix)  obtained.  See  what  they  ai*e  doing  to  the  Welland  Canal.  They  are 
spending  vast  sums  of  money  there.  They  are  seeking  to  so  improve  it  that  if 
we  do  not  meet  them  on  this  question,  they  will  divert  all  our  conmierce  in  that 
direction.  The  English  people  are  trying  to  make  that  a  great  highway.  We 
should  look  ujKm  that  with  a  jealous  eye.  Shall  the  Government  come  in  and 
make  this  great  enterprise  a  success?  I  don't  see  why  other  States  should  not 
come  in  and  contribute  toward  it.  When  Congress  passed  a  law  to  dredge  the 
Mississippi,  the  Ohio,  and  the  Missouri,  New  York  willmgly  contributed  her  share 
into  the  Treasury  of  the  nation  for  this  purpose.  A  few  years  ago  a  few  men 
succeeded  in  finding  a  way  across  the  RocKy  Mountains.  To-day  the  entire  con- 
tinent is  connected  by  railroads.  What  did  the  United  States  do  toward  the 
building  of  that  first  roadV  It  gave  its  bonds.  The  money  borrowed  to  put  that 
great  enterprise  through  was  guaranteed  bv  the  Grovemment,  and  to  this  the 
State  of  New  York  contributed  its  share.  "V^hatdid  the  State  of  New  York  do? 
It  said,  aye.  The  Government  gave  the  road  lands  to  encourage  it,  and  what 
did  the  State  of  New  York  say  to  this?  It  said,  aye.  What  has  the  Govern- 
ment done  for  the  State  of  New  York?  It  has  spent  a  few  dollars  to  dredge  out 
the  Hudson  River.  They  spent  some  money  to  dredge  out  Hell  Gate,  and  put  a 
few  guns  into  Fort  Lafayette.  That  is  all  that  the  Government  has  done  for  New 
York,  but  New  York  has  always  come  to  the  front  in  developing  the  great  West. 
I  think  we  should  make  this  ship  canal  and  dig  out  the  bottom  of  this  river. 
You  have  got  to  command  the  great  commerce  of  the  West.  W^hen  De  Witt 
Clinton  established  the  Erie  Canal  what  was  the  West?  It  was  almost  a  desert, 
and  compare  it  with  its  wonderful  condition  to-day.  Its  influence  is  felt  every- 
where, and  New  York  receives  great  benefit  from  it. 

It  is  not  the  princely  merchant  that  turns  the  crank  by  which  the  great 
stone  palaces  in  New  York  are  built.  It  is  the  West  that  has  done  it  through 
the  Erie  Canal,  and  the  canal  stands  there  to-day  and  it  has  hardly  been  iffl- 
improved.  The  a^e  of  electricity  is  coming,  and  progress  in  every  direction 
is  made,  but  nothmg  is  done  to  improve  our  water  ways.  Enlarge  the  Erie 
Canal  and  connect  it  with  New  York's  beautiful  harbor  and  the  inland  waters 
of  the  Great  Lakes,  and  the  mo^ey  spent  will  not  be  in  vaui.    It  will  bene- 
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fit  those  g^reat  prairies  of  the  West,  to  which  is  attracted  the  emigrants  from 
other  shores.  To  my  mind  you  should  also  enlarge  and  improve  the  Mississippi 
also,  so  as  to  open  commerce  from  there  to  the  city  of  New  York.  We  are  now 
only  in  our  infancy.  Just  think  of  what  has  been  done  in  the  past  one  hundred 
years,  and  by  that  judge  what  we  will  be  in  the  time  to  come.  The  time  will 
come  when  you  will  hear  the  trip  hammer  in  the  Rockies — when  the  fertile 
lands  of  the  West  will  send  direct  across  the  waters  their  corn  and  their  wheat, 
and  bring  back  the  merchandise  of  foreign  shores.  I  do  not  think  that  Chicago 
could  have  been  the  great  city  to-day  had  it  not  been  for  the  commercial  trade  of 
the  city  of  New  York. 

I  repeat,  don- 1  neglect  our  commerce  and  compel  it  to  seek  other  channels 
through  Canadian  waters,  and  thus  lose  to  the  State  of  New  York  the  trade 
which  properly  belongs  to  it.  By  opening  this  water  way,  we  protect  the  peo- 
ple against  high  tariff  and  high  freights.  This  is  the  least  which  ought  to  be 
done  for  the  Erie  Canal,  which  has  done  so  much.  Before  its  existence  Buffalo 
and  other  western  cities  were  nothing  but  bare  prairies  with  their  log  cabins, 
and  now  civilization  and  progress  stretch  out  to  Washington  Territory  and  Puget 
Sound,  where  even  vessels  from  China  touch  with  their  cargoes  that  are  brought 
from  there  by  the  railroad  to  New  York.  The  time  will  come  when  all  this  com- 
merce will  be  brought  to  the  city  of  New  York  by  this  Hudson  and  Erie  water 
way,  if  you  make  it  a  great  highway.  Hennepin  Canal  should  also  be  made  a 
great  highway.  There  is  no  doubt  but  it  can  be  done,  though  it  may  look  diffi- 
cult. When  the  Erie  Canal  was  projected,  there  was  great  doubt  expressed 
about  it.  It  was  treated  as  chimerical,  and  it  was  said  it  would  not  benefit  the 
State ;  and  look  at  the  result  I  We  have  gone  on  with  it  until  through  these  canals 
we  have  become  the  great  Empire  State  of  the  Union. 

W.  H.  CROMWE. 
[Mayor  of  Burlington,  Vt.] 

Mr.  President  and  gentlemen,  the  subject  before  us  has  been  so  ably  and 
completely  presented  that  it  seems  idle  on  my  part  to  discuss  it  further,*  but  I 
want  to  say  to  you  that  Vermont  is  deeply  interested,  and  I  am  sure  that  when 
the  proper  time  comes  you  will  have  our  earnest  and  heartiest  support.  The 
firm  with  which  I  have  beon  connected  for  a  number  of  years  have  been  large 
shippers  of  lumber  to  South  America  and  other  foreign  countries.  Lumber  for 
the  South  American  market  we  have  generally  shipped  in  bond,  by  cars,  from 
Ottawa,  Canada,  to  Mystic  Wharf,  Boston,  and  put  it  immediately  aboard  ship 
at  that  point,  paying  freight  thereon  at  the  rate  of  13  cents  per  100  in  bond,  or 
$39  per  car  of  So,000  pounds.  This  lumber  can  be  shipped  to  Albany  for  $25  i>er 
car  of  26,000  x>ounds,  and  if  the  Hudson  Kiver  were  deepened  coufd  be  put  on 
board  barks  and  ships  in  Albany  and  transported  to  South  America  probably 
for  about  the  same  rate  of  freight  as  from  Boston  and  New  York. 

JOHN  H.  CHASE. 
[Representing  the  Rochester  Chamber  of  Commerce.] 

Gentlemen,  I  intended  to  say  a  few  words  in  the  interest  of  commerce,  but 
the  matter  has  been  so  thoroughly  gone  over  that  all  I  need  say  is  that  this  en- 
terprise will  have  our  support. 

S.  Y.  McCVNTOCK. 
[Secretary  of  the  Rochester  (N.  Y.)  Chamber  of  Commerce.] 

Mr.  Chairman,  the  Rochester  Chamber  of  Commerce  took  such  an  interest 
in  this  matter  that  they  have  sent  a  delegation  here.  Mr.  John  H.  Cha^e,  the 
leading  miller  of  Rochester,  is  a  member  of  that  delegation,  as  is  also  Mr.  Brew- 
ster, the  cashier  of  the  Traders'  National  Bank  of  Rochester.  The  latter  will 
now  address  you. 
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HENRY  C.  BREWSTER. 
[Of  Rochester  (N.  Y.)  Chamber  of  Commeroe.1 

Gentlemen,  at  a  meeting  of  the  Rochester  Chamber  of  Commerce  a  resolih 
tion  wae  passed  favoring  tne  project  of  improving  the  Hudson  River.  We  felt 
that  it  was  of  great  importance  to  the  entii*e  State  of  New  York  and  to  the  great 
West  that  this  improvement  should  be  made  so  that  the  harbor  of  New  York 
should  be  extended  up  as  far  as  Albany,  bringing  all  the  adjacent  country  150 
miles  nearer  to  the  sea.  It  has  been  said  that  the  Hudson  River  belongs  to  the 
State  of  New  York,  that  this  is  a  local  enterprise.  We  believe  that  the  Hudson 
River  is  an  arm  of  the  sea,  the  same  as  Long  Island  Sound,  and  that  it  should  be 
improved  by  the  Greneral  Government  the  same  as  is  Long  Island  Sound  and  the 
Mississippi  River. 

Rochester  is  the  fourth  city  in  the  State  of  New  York,  and  is  a  large  manufac- 
turing place.  Our  facilities  for  shipping  by  railroad  are  good,  but  we  believe 
that  the  water  ways  should  be  improved. 

Everyone  knows  that  the  cost  of  transportation  by  water  is  much  less  than  by 
rail.  If  we  could  ship  our  goods  to  Albany  and  put  it  on  board  a  steamer  there 
bound  for  Europe  or  South  America — of  course  there  would  be  a  great  saving  in 
carrying  it  down  the  river  by  small  boats  as  is  done  now,  which  makes  a  great 
loss  of  time  and  too  much  expense  for  the  canal  boatmen.  They  could  probably 
make  twice  as  many  trips  if  they  could  stop  at  Albany,  and  of  course  the  Erie 
Canal  is  a  very  important  feature  in  the  transportation  from  the  West.  It  has 
been  suggested  that  the  Erie  Canal  should  be  improved  as  well  as  the  Hudson 
River.  To  us  it  seems  that  if  the  General  Government  will  put  the  Hudson  River 
in  such  shape  that  ocean  steamers  could  come  to  Albany  the  people  of  New 
York  would  come  forward  and  bring  the  Erie  Canal  up  to  its  fullest  capacity; 
that  if  the  Government  would  deepen  the  Hudson  River  that  the  p^ple  of  the 
State  would  be  encouraged  to  come  forward  and  do  their  share.  We  feel  that 
Rochester  is  as  much  interested  in  this  improvement  as  is  Albimy  or  any  of  the 
cities  along  the  Hudson,  and  that  if  Rochester  is  to  be  benefited  by  it,  and  ex- 
tend its  commerce  through  the  lakes,  even  as  fftr  as  Duluth,  not  only  ourselves 
but  this  whole  section  of  country  would  be  largely  benefited. 

Our  secretary,  Mr.  McClintock,  is  better  prepared  than  I  am  to  state  this 
matter. 

J.  Y.  MCCLINTOCK. 
[Secretary  of  the  Rochester  (N.  Y.)  Chamber  of  Commeroe.1 

Mr^  Chairman  and  members  of  the  Commission,  we  have  been  instructed  by 
by  the  Rochester  Chamber  of  Commerce  to  appear  before  you  on  behalf  of  the 
business  interests  of  that  city  in  favor  of  the  improvement  of  the  Hudson  River 
by  the  United  States  Grovernment.  Rochester  is  the  fourth  city  in  size  in  the 
State  of  New  York.  Her  population  has  increased  during  the  past  decade  from 
under  90,000  to  over  138,000.  While  the  census  of  1880  showed  returns  from  seven 
hundred  and  thirty-five  manufacturing  establishments,  over  two  thousand  dis- 
tinct concerns  engaged  in  productive  industry  have  already  been  reported  for 
the  Eleventh  Census.  Her  prosperity  is  on  an  enduring  foundation  and  her 
people  have  confidence  in  her  future.  The  apparent  reasons  for  her  success  are 
the  enterprising  character  of  her  people,  a  location  in  the  center  of  as  productive 
an  agricultural  region  as  there  is  on  earth,  her  proximity  to  both  the  anthra- 
cite and  bituminous  coal  beds,  the  cheap  water-power  supplied  by  the  Genesee 
River,  an  extremely  healthy  and  bracing  climate,  and  her  unsurpassed  trans- 

SDrtation  facilities.  Rochester's  importance  began  with  the  opening  of  the  Erie 
anal,  and  has  increased  with  every  enlargement  of  that  canal  and  with  the  build- 
ing of  every  railroad  near  her.  Her  treight  business  is  of  enormous  volume.  It 
crowds  and  overtops  continually  the  extensive  facilities  afforded  by  the  railroads. 
It  is  said  that  what  she  gives  to  the  New  York  Central  and  Hudson  River  Rail- 
road is  more  than  one-quarter  of  the  whole  local  freight  business  of  that  system. 
Our  manufactures  are  so  diversified  that  we  do  business  with  all  of  the  country 
and  all  parts  of  the  world. 

The  deepening  of  the  Hudson  River  so  that  ocean  steamships  and  large  ves- 
sels can  come  to  Albany  would  mean  placing  Rochester  150  miles  nearer  to  the 
Atlantic  Ocean.  Steamers  would  start  from  Albany  not  only  for  European  ports 
and  for  the  Atlantic  ports  of  the  United  States  both  North  and  South,  but  for 
South  America  as  well.    We  are  greatly  interested  in  the  expansion  of  the 
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trade  with  South  America.  Our  manufacturers  are  already  carefully  studying 
the  field.  In  a  list  of  articles  taken  to  Brazil  hy  the  B;*azil  Steamship  Company 
are  named  one  hundred  and  fifty-nine  which  are  produced  in  Rochester  or  its 
immediate  vicinity.  We  want  their  nitrates,  tropical  woods,  hides,  fruits,  etc., 
delivered  as  near  as  xx)6sihle  to  us  hefore  breaking  bulk.  We  want  the  phos- 
phates, cotton,  and  fruits  of  the  Southern  States  at  the  lowest  cost. 

Rochester  is  at  the  foot  of  the  hill  from  the  great  bituminous  coal  fields,  with 
a  short  haul,  and  will  load  millions  of  tons  in  the  future  for  distribution  from  Al- 
bany to  all  the  Atlantic  ports. 

The  purest  and  probablv  the  most  cheaply  mined  deposits  of  salt  in  the  world 
are  only  40  miles  south  of  us,  and  that  wonderful  product  of  the  earth,  which  is 
to  be  used  in  the  future  in  untold  quantities,  not  only  in  almost  all  mdustries, 
and  in  the  manufacture  of  many  chemicals  in  common  use,  but  in  the  produc- 
tion of  cold  storage  in  all  warm  countries  in  place  of  ice,  will  be  distributed 
from  Albany  by  the  million  tons.  The  age  of  aluminum  is  opening  up,  and  west- 
em  New  York  is  destined  to  be  the  seat  of  its  production.  With  the  unlimited 
cheap  water-power  to  be  made  available  both  at  Niagara  Falls  and  Rochester, 
combined  with  cheap  coal  and  salt,  no  other  district  can  compete  with  it.  The 
only  thing  necessary  to  bring  will  be  the  aluminum  ores,  which  will  come  in 
vast  quantities  from  Greenland  and  other  places  on  the  ocean,  through  the  Hud- 
son River ;  clays  of  different  quality  will  be  used  in  increasing  quantity  and  will 
come,  as  they  now  do,  by  the  Hudson,  but  at  less  cost. 

I  may  say  right  here  that  Rochester  forty  years  ago  had  the  largest  flour 
industry  in  the  world.    To-day  we  make  fully  5,000  barrels  of  flour  a  d«^.    We 
stand  third  on  the  list  now — Mmneapolis  first,  St.  Louis  second,  and  then  Roches- , 
ter.    There  are  eighteen  mills  in  successful  operation,  and  every  on^  of  them  has 
been  enlarged  in  the  past  two  years. 

Water  transportation  has  still  a  great  advantage  over  the  railroad.  While  the 
cost  of  hauling  freight  upon  the  rail  has  been  greatly  reduced,  yet  the  cost  by 
water  has  been  corre8ix>ndingly  lowered.  While  the  railroad  has  accomplished 
it  by  increasing  the  weight  of  train  and  so  decreased  the  cost  of  labor,  on  the 
water  it  has  been  reached  by  enlarging  the  ship,  increasing  the  depth  and 
lengthening  the  locks,  and  the  actual  cost  by  the  canal  is  still  less  than  one-half 
of  that  by  rail,  and  by  ships  for  less  still. 

We  have  dwelt  upon  the  advantages  to  accrue  to  us  locally,  but  they  are  also 
to  all  of  the  great  West.  The  cost  of  transportation  upon  its  products  will  be  re- 
duced by  deepening  the  Hudson  so  that  the  ocean  voyage  for  freight  begins  at 
Albany.  The  iwrtion  of  the  voyage  of  every  canal  boat  from  Albany  to  New 
York  IS  the  expensive  portion.  In  the  case  oi  mule  power  they  are  doing  worse 
than  nothing  from  the  time  of  leaving  Albany  until  the  return,  because  they  are 
eating  their  heads  off,  and  besides  there  is  the  loss  of  productive  time,  both  as 
to  capital  invested  and  the  pay  of  a  useless  crew.  In  the  case  of  the  steam  canal 
boats  it  is  fully  as  bad.  They  are  constructed  to  work  to  the  best  advantage  in 
the  canal  at  very  low  speed ,  and  when  on  the  river  they  can  not  be  run  at  a  rate 
of  speed  great  enough  to  be  economical. 

We  desire  to  see  the  great  stream  of  commerce  continue  to  fiow  through  this 
Empire  State,  because  while  it  is  of  benefit  to-others  it  is  of  great  benefit  to  us. 
We  look  forward  to  a  further  enlargement  of  the  canal  and  a  great  increase  of 
its  business,  and  as  a  leading  community  of  the  State  we  expect  to  willingly  bear 
our  full  portion  of  the  cost  of  it  to  the  State. 

While  we  say,  far  distant  be  the  day  when  the  Erie  Canal  shall  be  given  over 
to  the  control  of  the  Greneral  Government,  we  urge  the  United  States  Govern- 
ment to  make  an  improvement  worthy  of  this  noble  river  and  the  vast  interests 
dependent  upon  it.  We  ask  it  on  the  grounds  of  justice,  equity,  and  sound  pub- 
lic policy,  and  say  that  if  this  is  done  it  will  make  it  easy  for  us  of  this  State, 
when  the  proper  time  comes,  to  make  that  enlargement  of  the  canal  which  will 
be  of  the  grandest  benefit  to  the  largest  portion  of  the  nation.  The  effect  of  the 
improvement  asked  for  will  not  be  to  create  a  rival  to  New  York,  but  will,  in 
effect,  extend  New  York's  magnificent  harbor  to  Albany. 

V.  F.  WHEELER. 
[Secretary  of  the  Albany  (N.  Y.)  Cliamber  of  Commerce.] 

The  Business  Men's  Association  of  Syracuse  appointed  a  delegation  of  three,  of 
which  Senator  Francis  Hendricks  is  chairman.  I  do  not  think  Mr.  Hendricks  has 
come  in.  Mr.  Howard  G.  White,  of  the  assembly,  is  also  a  member,  but  he  does 
not  appear  to  be  here.    The  other  delegate,  Mr.  John  Lighton,  is  present. 
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JOHN  LIOHTON. 
[Of  the  SyncuBe  (N.  Y.)  Business  Meii*s  AssoclatioiL] 

Gentlemen,  I  will  simply  say  that  we  are  here  to  swell  the  crowd.  We  hhtt 
alwavs  contributed  our  snare  in  the  improvements,  esx)ecially  with  regard  to  tk 
canal.  We  have  the  honor  of  having  made  the  first  leng^thened  lock  on  the  Erk 
Canal  in  the  State,  and  we  want  to  shorten  it  and  make  it  of  the  height  of  tk 
canal  at  Troy.  By  deepening  the  Hudson  River  you  will  shorten  our  distance  to 
New  York  150  miles.  At  present  we  do  not  consider  that  we  are  at  our  journey's 
end  until  we  reach  the  city  of  New  York,  and,  as  I  understand  it,  the  reason  t£a! 
we  have  to  go  to  New  Yoric  is  that  the  channel  is  so  narrow  and  there  is  so  mud 
less  water  at  Troy  and  Albany  that  it  is  cheaper  for  them  to  go  through  than  to 
reship  their  grain,  whereas  if  they  could  deepen  the  basin  at  Troy  and  Albany 
they  could  reship  their  grain  at  a  reasonable  rate  and  thereby  save  150  miles. 

We  all  hope  that  you  will  join  us  in  getting  the  United  States  to  improve  this 
channel.  I  think  it  can  be  done  with  a  very  little  money.  We  are  tiring  not 
to  lengthen  all  the  locks,  and  by  doing  so,  you  double  the  capacity  of  uie  caziiL 
At  present  only  a  limited  number  of  boats  can  get  into  the  lock,  it  being  80Ila^ 
row,  and  the  result  is  that  many  have  to  wait,  causing  delay  and  expense.  I 
have  always  been  in  favor  of  the  canals,  and  have  done  all  I  could  for  them,  and 
have  given  the  subject  much  attention.  I  have  been  called  a  **  canal  crank.^'  I 
asked  for  $30,000,  for  the  purpose  of  lengthening  the  canal  locks  at  our  place  and 
got  it,  and  the  result  was  that  we  doubled  our  capacity. 

We  earnestly  desire  the  improvement  of  the  Hudson  River  from  Troy  dowi, 
thereby  shortening  the  distance  to  the  canal  150  miles,  and  by  the  time  you  hav« 
the  river  cleaned  out,  that  we  may  have  all  our  locks  lengthened,  so  we  oouM 
have  8  feet  of  water  there.  There  are  some  levels  there  that  will  carry  8  feet  d 
water  now.  providing  the  sediment  was  cleaned  out  to  the  ori^^inal  depth. 

I  will  only  say  in  conclusion  to  you,  gentlemen,  give  us  a  helping  hand  and 
push  this  tning  along,  and  we  will  i^  work  together  to  accomplish  this  greit 
improvement. 

Mr.  Wheeler.  Mr.  Chairman,  I  have  a  series  of  letters  and  resolutions  sent 
to  us  from  commercial  bodies  of  the  West — from  Detroit,  Cleveland,  Chicago, 
Burlington,  Iowa,  Mankato,  and  many  other  western  places.  What  is  your  de 
sire  in  relation  to  them  ? 

Col.  GiLLiESPiE.  They  will  be  noted  as  having  been  received  by  the  Board  to 
be  considered  in  connection  with  the  subject  that  has  been  under  discussion  to- 
day. 

Mr.  Wheeler.  I  think,  Mr.  Chairman,  that  concludes,  with  one  excepticni. 
all  the  speakers  who  have  notified  me  of  their  desire  to  address  your  Commis- 
sion. I  am  aware  that  there  were  several  other  delegations  that  were  expected 
here.  If  there  are  any  others  present  who  desire  to  l»  heard,  now  is  the  oppo^ 
tunity.  (After  a  pause.)  There  seem  to  be  no  others,  Mr.  Chairman.  Hod. 
D.  Cady  Herrick,  of  this  city,  has  been  requested  to  inake  the  closing  argu 
ment. 

D.  tsADY  HERRICK. 
[Of  the  Albany  Chamber  of  Commerce.] 

Gentlemen  of  the  Commission,  I  was  assigned  to  make  the  last  address  to 
you  upon  the  assumption,  I  believe,  that  all  the  other  speakers  that  were  to 
oe  here  would  consume  all  the  time,  or  at  least  that,  if  they  did  not  consume  all 
the  time,  they  would  leave  no  ground  for  me  to  cover,  and  that,  therefore,  my 
remarks  would  be  brief  and  well  calculated  to  disperse  any  audience  that  migbt 
assemble. 

I  do  not  know  exactly  what  the  province  of  this  commission  is,  and  just  what 
subject  will  enter  into  your  report  or  what  special  matters  you  will  take  into  con- 
sideration in  making  your  rei)ort  to  Congress  as  to  what  should  be  done  here. 
But  if,  when  this  question  was  first  broached  to  you,  you  apprehended  that  it  was 
nothing  but  a  locaJ  matter,  it  seems  to  me  that,  judging  from  the  audience  that 
you  have  seen  gathered  here  before  you  to-day,  not  only  from  this  State,  but 
from  other  States  who  have  signified  their  approval  of  the  contemplated  project, 
you  must  have  been  satisfied  that  this  was  much  more  than  a  mere  local  matter 
In  the  interest  of  Troy  and  Albany. 

I  will  say  in  addition,  and  in  furtherance  of  that  idea,  that  the  Lfegislature  oi 
the  State  of  New  York  in  both  its  branches  has  to-day  unanimously  passed  arof 
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oalling  upon  its  representatives  in  the  Senate  and  House  of  Representa 

Congress  to  use  their  votes  and  influence  to  carry  the  object  we  are  seek- 
I.  successful  issue. 

were  this  a  mere  local  matter,  it  seems  to  me  that  there  is  enough  in  it 
ess  itself  to  your  favorable  consideration,  and  induce  you  to  make  at  least 
ression  upon  the  Federal  Government. 

attention  has  been  called  to  the  very  large  population  which  centers 
the  head  of  navigation  upon  the  Hudson  River.    Albany  and  Troy  are  but 

There  Ib  a  large  and  steadily  growinc^  population,  and  it  bids  fur  in  the 
distant  future,  to  be  the  center  of  perhaps  the  largest  population  of  any 
of  the  State  excepting  that  around  New  York  Harbor.  That  is  something 
)hould  be  taken  into  consideration  in  determining  as  to  whether  thechan- 
.he  Hudson  River  should  be  deepened  and  broadened  some  twenty  miles 
reaches  the  dam  above  Troy,  even  if  it  should  go  no  further, 
broader  ground  of  larger  interests  which  are  involved,  are  the  upper 
of  the  Hudson  River.  It  has  been  well  and  properly  illustrated  here  that 
sat  problem  of  to-day  is  cheap  transportation,  and  it  requires  no  argu- 
)ecause  those  who  have  given  speciaL  consideration  to  the  subject  are 
that  water  transportation  is  the  cneapest  transportation  discovered  up  to 
me,  and  the  problem  is  how  that  transx)ortation  shall  be  made  still 
r. 
'  attention  has  also  been  called  to  what  this  particular  channel  means ; 

means  not  only  an  outlet  for  the  State  of  New  York,  but  an  outlet  to  the 
Tor  the  West  and  Northwest,  and  I  can  only  recapitulate  and  sum  up,  if 
^ase,  those  things  which  have  already  been  presented  to  you. 
are  doubtless  familiar  with  the  fact  that  the  trend  of  commerce  tends  to- 
hie  Great  Lakes  instead  of  being  toward  the  South  to  the  Gulf,  and  doubt- 
Brill  tend  more  and  more  in  the  same  direction  as  the  years  roll  by. 
I  think  there  are  few  of  us  who  really  appreciated  the  commerce  of  the 
Lakes  until  we  heard  Uie  statement  of  the  gentleman  from  Duluth,  and 
lat  conmierce,  great  as  it  now  is,  has  scarcely  gone  beyond  its  infancy, 
we  consider  what  it  will  be  in  the  next  few  years,  it  then  becomes  a  ques- 
lether  we  shall  hold  that  commerce,  or  whether  it  shall  proceed  through 
)minion  of  Canada,  and  that  seems  to  be  one  of  the  great  problems  pre- 
to  our  people,  whether  we  should  control  that  commerce  ourselves,  or 
t  to  drift  into  foreign  domination. 

*  attention  has  been  called  to  the  fact  that  the  colonies  of  Great  Britain 
een  spending  enormous  simis  of  money  for  the  purpose  of  securing  ocean 
tion,  for  the  purpose  of  securing  a  route  from  the  Great  Lakes  in  order 
m  can  move  from  Duluth,  or  from  the  Lake  of  the  Woods,  if  you  please, 
sean-going  vessels  clear  through,  and  from  thence  across  to  Europe.  While 
re  expending  these  vast  sums  for  maintaining  (leep  navigation  for  only  a 
Listance,  we  have  been  lying  supine  and  idle.  Not  only  has  New  York  not 
biat  which  she  ought  to  do,  but  the  Federal  Government  has  been  absolutely 
aothing.  While  it  has  spent  thousands  of  dollars,  and  spent  it  well,  it  has 
1  other  directions  where  only  small  sections  of  the  country  are  benefited, 
this  great  water  way,  which  has  done  so  much  to  build  up  the  West  and 
eat  Northwest,  which  the  State  of  New  York  has  practically  maintained 
and  alone,  has  been  neglected.  The  sum  which  has  been  spent  by  this 
d  Government  on  this  water  way  is  not  as  much  as  the  city  of  Montreal  alone 
pended  to  assist  in  extending  its  water  way. 

.  it  seems  to  me  that  this  cheap  water  transportation  is  something  to  be 
into  consideration  by  you;  whether  the  Hudson  River  is  a  factor  m  that 
3n;  whether  we  can  gain  cheaper  transportation  by  broadening  and  deep- 
the  Hudson  River  to  its  head;  whether  we  can  not  have  the  distance  from 
dan  lessened  by  150  miles;  that  cheapens  transportation,  and  this  cheapen- 
the  problem  of  transportation.  A  diSerence  of  a  few  cents  determines 
er  the  grain  of  the  Northwest  is  to  come  Uirough  our  territory  or  is  to  be 
orted  to  Europe  through  foreign  channels.  It  seems  to  me  that  the  bringing 
an  steamers  to  Albany  and  Troy,  and  possibly  sometime  in  the  near  future 
ling  the  route  through  to  the  Great  Lakes,  will  do  more  to  solve  the  prob- 
cheap  transportation,  and  increase  the  wealth  of  the  West  and  Northwest 
nythmg  else  that  can  be  done. 

;  gentlemen,  I  understand  that  the  hours  which  you  were  to  give  to  this 
sion  have  nearly  closed.    The  subject  has  been  fully  presented  to  you  in  all 
ises. 
re  was  one  thought  which  my  friend  from  Troy,  Mr.  McArthur,  presented 
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which  occurs  to  me.  If  I  am  prevented  from  doing  or  aajing  muoh.  it  perhapfiiuf 
be  ascribed  to  physical  disabilities,  yet  there  are  one  or  two  things  which, in  ooiu» 
tion  with  his  remarks,  may  be  rationally  discussed.  They  are  whether  the  deeps* 
ing  of  the  Hudson  River  is  not  and  should  not  be  a  part  of  the  military  svsteiii  of  ^ 
country,  not  only  for  defensive  purposes,  but  for  purposes  of  attack,  if  ve  » 
driven  to  it,  because,  if  we  thoroughly  understand  the  situation,  the  towns alo(| 
the  Great  Lakes  are  practically  at  the  mercy  of  a  foreign  power.  They  havetiie 
means  of  placing  armored  vessels  there  almost  at  once,  and  we  not  only  have  idi 
the  means  to  repel  them,  but  are  prohibited  from  keeping  armored  vessels  ii 
that  locality  to  protect  ourselves,  to  repel  attack,  and  to  make  attack. 

These  matters,  it  seems  to  me,  can  properly  be  taken  into  consideration  ii 
making  a  favorable  report  to  the  Government  to  come  to  our  assistance. 

We  say  that  whether  the  Federal  Government  determines  or  whether  you  <k- 
termine  that  it  is  wise  to  take  into  consideration  the  project  of  a  ship  <»nal  <> 
not,  the  time  will  surely  come  when  the  Federal  Government  has  done  for  » 
that  which  it  has  done  for  similar  tributaries  in  other  States,  the  imperial  Sttse 
of  New  York  will  take  care  of  its  own  canal  sooner  than  have  the  oommerue  d 
this  country  driven  away  to  other  and  foreign  ports. 
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The  following  is  a  list  of  the  letters  and  resolutions  presented  at  the  mee^ 
by  Mr.  F.  F.  Wheeler,  secretary  of  the  Albany  Chamber  of  Commerce  :* 

1.  Resolution  adopted  by  *^  Friends  of  the  State's  Beneficent  Canal  System "K 
New  York,  December  11, 1890,  urging  legislation  to  improve  the  State  canals. 

2.  Letter  from  W.  B.  Mather,  secretary  Chicago  Corn  Exchange  (of  December 
16,  1890),  stating  his  belief  that  the  improvement  would  benefit  the  West«n 
country. 

3.  Letter  of  December  16, 1890,  from  C,  D.  Holmes,  secretary  of  the  Fargo  [>*. 
Dak.)  Board  of  Trade,  wishing  success  to  the  project. 

4.  Letter  of  December  19, 1890,  from  C.  C.  Sturtevant,  secretary  Minneapolis 
Chamber  of  Commerce,  saving  that  tbey  will  give  hearty  support  and  coOpeit* 
tion  to  the  project,  if  it  will  have  the  effect  of  cheapening  transportation  fros 
the  Northwest  to  the  seaboard. 

5.  Letter  of  December  22, 1890^  from  Charles  A.  Chapman,  secretary  Mankitt 
(Minn. )  Board  of  Trade,  sympathizing  with  the  movement  to  improve  the  internii 
navigation  of  the  country. 

6.  Letter  of  December  23, 1890,  from  H.  T.  Denison,  secretary  Davenport  (Io«i 
Business  Men's  Association,  accompanied  by  resolutions  adopted  by  that  bodr 
indorsing  the  project. 

7.  Resolutions  of  Detroit  (Mich.)  Board  of  Trade,  favoring  the  deepening  of 
Hudson  River  so  as  to  admit  the  passage  of  ocean  craft  of  3,000  tons  burden  ai 
far  as  Troy,  N.  Y.  • 

8.  Letter  of  December  27, 1890,  from  A.  J.  Begges,  secretary  Clevelaiid  (Ohv) 
Board  of  Trade,  favoring  the  project. 

9.  Letter  of  December  29, 1890,  from  P.  M.  Crapo,  president  of  the  Burlington 
(Iowa)  Board  of  Trade,  strongly  in  favor  of  the  proposed  improvement. 

10.  Letter  of  January  2, 1891,  from  D.  R.  Noyes,  president  St.  Paul  Chamber 
of  Commerce,  approving  the  movement. 

1 1 .  Letter  of  January  2, 1891 ,  from  the  secretary  of  the  Chicago  Board  of  Trade, 
stating  that  its  board  of  directors,  by  vote,  approve  the  project  to  deepen  the 
Hudson  River  from  Coxsackie  to  Troy. 

12.  Letter  of  January  2,  1891,  from  Mayor  Grant,  of  New  York  City,  approv- 
ing this  and  other  undertakings  to  improve  the  commerce  of  New  York. 

13.  Letter  of  January  3, 1891,  from  Edward  Mitchell,  mayor  of  Oswego,  K.  ^• 

14.  Letter  of  January  5, 1891,  from  E.  B.  Judson,  president  of  First  Natiw 
Bank,  Syracuse,  N.  Y.,  expressing  great  interest  in  the  work. 

16.  Letter  of  January  5,  1891,  from  Henry  H.  Truman,  of  Orange,  N.  J.,c»* 
pressing  approval  of  the  project. 

16.  Letter  of  January  5, 1891,  from  George  W.  Gardner,  mayor  of  Cleveland, 
Ohio,  favoring  cooperation  of  the  United  States  Government  in  the  work. 

17.  Letter  of  January  5, 1891,  from  the  Cleveland  Vessel  Owners'  AsBOciation, 
recognizing  the  importance  of  deepening  the  Hudson  River,  and  the  great  service 
to  the  Northwest  of  the  canal  and  river  system  of  New  York  State. 


*See  Appendix  ft. 
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APPENDIX  3. 

iUORD  OP  A  PUBLIC  MEETING  HELD  IN  THE  ARMY  BUILDING,  NEW  YORK 
riTY,  MAY  15,  1891,  AND  CALLED  BY  THE  BOARD  OF  OFFICERS  OP  THE 
50RPS  OP  ENGINEERS,  CONSISTING  OP  LIEUTENANT<X)LONEL  Q.  L.  GIL- 
LESPIE, MAJOR  AMOS  8TICKNEY,  AND  MAJOR  CHARLES  W.  RAYMOND, 
X)NSTITDTBD  BY  PARAGRAPH  1,  SPECIAL  ORDERS  NO.  6e,  HEADQUARTERS, 
X>RPS  OP  ENGINEERS,  SEa»TEMBER  30,  1880,  TO  CONSIDER  AND  REPORT 
J^PON  THE  OBSTRUCTIONS  TO  NAVIGATION  IN  THE  HUDSON  RIVER,  UNDER 
THE  PROVISIONS  OF  SECTION  17  OP  THE  RIVER  AND  HARBOR  ACT  OP  SEP- 
rEMBER  1«,   180O. 

New  York,  May  15,  1891. 

The  meeting  was  called  to  order  at  11  a.  m. 

A.11  the  members  of  the  Board  were  present.  Among  those  in  attendance,  the 
[lowing  participated  in  the  discussion:  Messrs.  Edward  Hincken  and  A. 
»ter  Higgins,  of  New  York  City;  Hon.  Martin  I.  Townsend  and  Mr.  E.  F. 
array,  of  Troy,  N.  Y.;  Mr.  Fred.F.  Wheeler,  of  Albany,  N.  Y.;  Mayor  W.  H. 
rombie,  of  Burlington,  Vt,;  Mr.  John  F.  Lape,  Greenbush,  N.  Y.,  and  Col. 
irxnan,  of  Schenectady,  N.  Y. 

Col.  Gillespie  opened  the  proceedings  with  the  following  remarks: 
Tlie  meeting  here  to-day  may  be  regarded,  I  think,  as  an  adjourned  meeting 
the  hearing  in  Albany  on  the  6th  of  January  last.  The  original  meeting  was 
)ld  in  Albany  for  the  reason  that  the  Board,  was  informed  that  the  item  con- 
ined  in  the  river  and  harbor  act  referring  to  the  deepening  of  the  Hudson 
Lver  originated  with  the  member  of  Congress  from  that  district,  and  therefore 
le  Board  went  to  Albany  for  the  purpose  of  conferring  with  those  persons  who 
resumably  originated  the  item. 

At  that  meeting  the  Board  waa  a  little  disappointed  not  to  find  representatives 
the  commercial  bodies  of  the  city  of  New  York  present,  and  it  was  deemed 
)Bt,  in  order  to  reach  these  bodies,  that  a  meeting  should  be  held  here. 
The  point  to  be  determined  is  the  expediency  of  deepening  the  Hudson  River 
^  as  to  furnish  a  navigable  depth  of  20  feet  from  the  city  of  New  York  to  Albany 
p  Troy,  and  we  desire  that  anyone  here — whether  he  resides  in  New  York, 
Ibany,  or  elsewhere — who  has  any  information  bearing  upon  the  subject,  will 
resent  it  to  the  Board  at  this  meeting,  as  this  will  be  the  final  hearing. 
I  have  a  communication  from  the  Maritime  Association  of  the  port  of  New  York, 
rhich  reads  as  follows : 

New  York,  May  8, 1891, 

Dear  Sir  :  I  have  the  honor  to  acknowledgfe  the  receipt  of  your  communica- 
bn  of  the  5th  instant,  regarding  the  proposition  to  provide  siue  navigation  for 
«oean-going  vessels  from  the  sea  to  Albany. 

I  beg  to  say  in  response,  that,  in  view  of  the  importance  of  the  subject  to  the 
xnnmerce  of  the  United  States  and  of  this  port,  I  have  referred  it  to  a  special 
xnnmittee  representing  various  interests  involved. 

After  careful  consideration  of  their  report  by  our  board  of  directors,  I  will  take 
[Measure  in  communicating  to  you  their  views  thereon.    Meanwhile  I  remain. 
Very  respectfully,  your  obedient  servant, 

RiCHD.  GURNEY,  President 

Col.  G.  L.  Gillespie,  U.  S.  A. 

I  have  also  a  communication  from  the  Tugboat  Owners'  Association  of  Albany, 
8  follows : 

Albany,  N.  Y.,  May  if,  1891. 

Dear  Sir:  "The  Tugboat  Owners' Association  of  Albany  and  Troy"  desire 
>  express  their  earnest  approval  of  the  efifort  which  is  being  made  to  deepen 
le  cnannel  of  the  Hudson  Hiver  so  as  to  admit  of  the  passage  of  heavy-draft 
ftssels  to  Albany. 

The  consummation  of  the  scheme  would  be  far  reaching  in  its  effects  upon  the 
^mmeroe  of  our  country  and  would  most  assuredly  be  a  material  benefit.  We 
In  not  deny  the  fact  that  our  interest  in  the  proposed  improvement  of  the  Hud- 
>n'0  channel  is  largely  inspired  by  selfish  motives,  since  it  is  apparent  that  the 
irrying  out  of  the  project  must  have  a  helpful  influence  upon  all  enterprises 
>nducted  on  the  Hudson  and  its  connected  water  ways  and  railroad  lines;  yet 
Byond  that  it  is  evident  to  all  who  are  not  interested  in  the  matter  by  reason  of 
ersonal  benefit  expected,  and  who  view  the  project  unbiasedly  and  unselfishly, 
^t  the  deepening  of  the  Hudson  as  contemplated  will  be  a  grand  aohievement 
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Lieut.  Col.  G.  L.  Gillespie, 

Army  Binlding^  New  York  Oity, 

I  wish  to  say,  in  addition,  that  a  proper  notification  has  been  given  to 
York  Central,  the  Delaware  and  Lackawanna,  and  the  Erie  Railroad  Coi 
but  that  I  have  heard  nothing  from  them. 

Mr.  Edward  Hincken,  a  member  of  the  board  of  commissioners  of  pil 
York  City,  who  was  the  first  speaker,  commenced  his  remarks  with  the 
that  the  Hudson  River  at  Albany  is  closed  to  navigation  for  six  montl 
year,  and  declared  that  the  proposed  improvement  appeared  to  be  entin 
mterests  of  the  western  country,  which,  according  to  a  comparison  of 
transportation  of  produce  from  Chicago  to  Liverpool,  had  nothing  to  co 
against  present  facilities.  He  produced  a  list  of  vessels  drawing  20  feet 
which,  not  being  complete,  he  said  he  would  furnish  the  Board  when) 
mation  was  received.  (Exhibit  A.)  He  further  stated  that  by  loadir 
York  vessels  would  not  have  to  put  in  ballast,  which  would  be  requiret 
up  the  river  to  take  on  cargo.  He  concluded  his  remarks  by  stating 
Hudson  River  is  closed  for  six  months  in  the  year,  on  an  average;  thi 
not  a  boat  up  there  yet  at  this  date ;  and  that  on  the  15th  of  Noveo 
stopped. 

Mr.  Edward  F.  Murray,  of  Troy,  engaged  in  transportation  businc 
Hudson  River,  stated  that  never,  in  his  thirty  years'  experience  on  th< 
had  he  known  the  river  to  be  closed  for  six  months  in  tne  year,  and  tl 
never  been  closed  more  than  four  months. 

Mr.  HiNCKEN.  I  have  a  document  to  prove  my  statement. 

Hon.  Martin  I.  Townsend,  of  Troy.  I  have  lived  in  that  vicinity 
my  life,  and  know  that  nothing  of  the  kind  has  occurred  in  fifty-ei 
There  is  another  thing.    The  gentleman  says  that  they  have  not  got 
there  yet.    The  navigation  has  been  going  on  for  the  past  four  weeks 

Mr.  HiNCKEN.  The  canal  is  not  open. 

Mr.  Townsend.  But  traffic  is  handled  there  by  the  railways. 

Col.  Gillespie.  Is  there  a  representative  present  from  the  Produce 
a  representative  from  the  Maritime  Exchange ;  a  representative  from 
of  Trade,  from  any  of  the  railroads,  or  from  the  Chamber  of  Commen 

Mr.  A.  F.  Higgins  said  that,  being  called  upon  on  short  notice  tore] 
New  York  Chamber  of  Commerce,  he  had  not  had  sufficient  time  to  p 
ti  sties  to  accompany  the  remarks  he  should  make,  but  he  considere 
main  question  is  whether  the  proposed  work  has  for  its  object  the  im 
of  the  commerce  of  the  Union.  While  there  is  no  disposition  on  the 
New  York  Chamber  of  Commerce  to  try  to  limit  the  operations  of  the 
of  the  world  for  the  benefit  of  New  York  City  alone,  the  propositic 
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"«ment  is  declared  to  be  for  the  purpose  of  controlling:  the  traffic,  which, 
^^sted,  is  not  now  sufficiently  accommodated,  and  coming  in  competition 
^e  railroads.  Now,  which  of  the  interests  is  the  greater  is  the  pomt  to  be 
^.  He  further  expressed  the  conviction  that  the  traffic  is  not  in  the  condi- 
ated,  but  that  the  port  of  New  York  is  (^uite  capable  of  furnishing  facUi- 

iast  as  the  growth  of  the  commerce  requires. 

Raymond  here  inquired  if  Mr.  Higgins  could  inform  him — regardin&f  an 
cnade  some  twenty-five  years  ago  to  utilize  the  deep  water  of  the  Hudson 
as  it  goes  up  now,  and  an  attempt  made  to  establish  a  harbor  and  induce 
$  to  come  up  there  and  handle  cargoes,  which  attempt  failed  entirely  and 
>andoned — where  such  a  port  was  located. 

IHiggins  stated  that  he  could  not  tell. 

.  Raymond.  I  think  it  was  at  Athens.    What  is  the  head  of  deep-water 

Ation  now  ? 

Higgins.  Newburg  is  a  port  for  steam  vessels,  but  I  think  it  handles 
J  local  traffic. 

.  Raymond.  This  proposition  seems  to  be  to  transfer  the  head  of  deep- 
navigation  from  Athens  to  Albany,  and  I  want  to  find  out  what  would  be 
feet  upon  commerce,  and  whether,  if  we  had  communication  by  water  at 
>y,  it  would  be  more  favorably  situated  than  at  Athens,  from  which  point 

IS  a  railroad  up  to  Albany. 

Higgins.  I  think,  so  far  as  the  effect  is  concerned,  there  would  be  an  in- 
;d  traffic  at  Albanv. 

.  Raymond.  In  these  vessels  that  carry  grain  aud  lumber  through  the 

Higgins.  All  the  western  traffic — lake  traffic. 

j.  Raymond.  And  this  traffic  would  be  handled  at  Albany  by  tramp  steam- 
incipally  ? 

.  Higgins.  Very  largely. 
|.  Raymond,  what  is  the  draft  of  these  vessels  as  a  general  thing  ? 

Higgins.  They  average  about  20  feet.  It  would  take  a  little  more  depth 
that. 

j.  Raymond.  We  realize  that  to  have  a  channel  to  accommodate  vessels 
feet  there  must  be  a  depth  of  22  feet  or  more.    I  wanted  to  find  out  how 

of  the  carrying  trade  would  be  affected. 

Higgins.  There  is  no  trouble  in  getting  a  vessel  of  that  draft  which  will 

a  very  large  tonnage.  Whatever  depth  should  be  established,  vessels 
I  be  constructed  to  correspond  with  it  in  draft  very  rapidly,  if  found  ex- 
nt. 

j.  Raymond.  I  had  an  idea  that  the  tendency  at  the  present  time  was  to 
ise  the  draft,  especially  of  those  vessels  that  carry  grain,  lumber,  and  so  on. 

Higgins.  I  think  the  most  profitable  vessels  are  those  that  carry  about 
tons.    There  is  no  particular  necessity  for  vessels  of  5,000  or  6,000  tons, 
j.  Raymond.  Are  you  familiar  with  the  statistics  of  tonnage  down  the 

• 

.  Higgins.  No;  lean  not  say  that  I  am.  They  can  be  readily  obtained 
:h,  I  think. 

j.  Raymond.  Do  you  think  that  if  we  had  deep-water  navigation,  the 
•ial  which  is  now  brought  from  the  West  and  Northwest  by  railway  would 
landled  at  Albany, or  brought  down  on  the  cars? 

Higgins.  There  would  only  be  one  handling,  and  that  at  Albany, 
j.  Raymond.  Suppose  a  tram  of  cars  is  loaded  at  Chicago,  and  arrives  at 
ly.    Would  it  not  cost  more  to  bring  that  here  on  cars  ? 

Higgins.  That  would  be  a  question  of  cost  per  ton  per  mile, 
j.  Raymond.  Would  not  the  cost  from  Albany  to  New  York — about  150 
— be  somewhat  less  by  water  than  by  rail  ? 

Higgins.  It  probably  would.    On  150  miles  there  are  a  great  many  ex- 
s,  in  different  ways.    Steamers  going  up  there  would  have  to  take  pilots,  for 
ice.    So  you  can  hardly  tell  what  the  difference  would  be. 
i.  Raymond.  Would  not  the  steamers  go  up  the  Hudson  with  their  cargoes 
istribute  them  from  there  ? 

Higgins.  They  would  come  from  Liverpool,  London,  or  Havre,  straight 
J  port  in  the  United  States  where  there  is  sufficient  channel. 
.  Crillespie  then  inquired  if  there  were  any  other  commercial  representi^ 
from  New  York  present  who  wished  to  make  any  remarks,  to  which  no  re- 
3  waB  made. 

Townsend  stated  that  he  would  like  to  hear  from  Mr.  Murray. 
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at  New  York  City.  That  shows  that  something  can  be  saved^  even  if  itisqi 
cost  of  one  handling.  So  far  as  local  interests  are  concerned,  the  people 
section  would  be  very  glad  to  have  foreign  vessels  load  at  Troy. 

Col.  Gillespie.  U  the  channel  in  the  river  were  widened  and  deepe 
20  feet,  would  you  use  a  larger  class  of  vessels  ? 

Mr.  Murray.  We  would  have  to. 

Col.  Gillespie.  Would  it  be  advantageous  to  you? 

Mr.  Murray.  It  would  be  advantageous  to  the  business  of  the  country 
in  favor  of  the  improvement  because  I  am  satisfied,  from  my  experieno 
business,  that  it  would  be  of  increased  advantage  to  shippers. 

Maj.  Raymond.  Why  do  you  not  just  take  your  boats  down  to  the 
deep-water  navigation  ? 

Air.  Murray.  If  we  only  come  down  to  Hudson  or  Athens,  there  is 
ness  to  go  back.  If  they  had  business  there  to  take  back  to  Troy  it  wou 
right.  It  is  more  profitable  to  come  all  the  way  to  New  York,  where  w« 
a  return  cargo. 

In  answer  to  further  questions  Mr.  Murray  stated  that,  in  his  opioii 
manufacturing  interests  would  be  established  if  the  river  were  deepen 
rates  for  freight  would  probably  be  reduced  50  per  cent  or  more; 
locks  o^  the  canal  are  being  enlarged,  and,  should  the  river  be  deep 
State  would  see  the  necessity  of  enlarging  the  canal  so  that  the*  busine 
West  could  go  through  in  bulk — maybe  right  through  from  Liverpool, 
to  do  this,  they  propose  to  get  20  feet  of  water  through  the  canal. 

A  representative  from  the  Business  Men's  Association  of  Albany  st 
his  organization  was  not  represented  at  the  hearing  at  All^my,  but  he 
say  that  it  concurred  in  the  views  expressed  by  Mr.  Murray. 

Hon.  Martin  I.  Townsend  spoke  as  follows: 

I  desire  to  say  a  few  words,  in  addition  to  what  I  said  before,  in  regi 
fact  that  business  is  not  done  at  the  head  of  deep-water  navigation. 

In  order  that  there  shall  be  a  business  done  at  any  point,  three  or 
ments  should  be  considered.  It  is  necessary  that  there  not  only  be  de 
but  there  must  be  somebody  there  to  transact  the  business,  and  some 
to  bring  the  business  overland  to  the  place  where  the  deep  water  is. 

Now,  the  business  of  the  great  West  is  brought  to  the  locality  repre 
Albany  and  Troy — some  say  Albany  and  others  Troy,  according  to  t 
tion,  but  we  are  practically  one  people.  We  are  6  miles  apart,  but  p 
our  interests  are  one.  The  mode  of  life  in  one  place  is  precisely  wc 
the  other.  There  are  large  manufacturing  interests  in  both  places.  Ii 
munitv  of  about  250,000  people,  a  large  portion  of  whom  are  engaged  in 
portation  business;  and  most  of  those  not  engaged  in  the  business  of  ti 
tion  are  occupied  in  a  much  more  important  business,  that  of  getting  e 
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1  the  city  of  New  York  asks  a  gn^eat  deal.  New  York  is  having:  a  back 
g^e  wrought  for  her  at  the  expense  of  the  Government — ^a  little  backpas8a|:e 
iOBts  a  great  deal  of  money.  But  we  are  not  hostile  to  New  York.  We  will 
bbly  assist  her. 

ant  to  say  another  thing,  but  I  say  it  to  the  gentleman  who  spoke  so  Intel- 
tly,  though  he  spoke  with  a  little  New  York  bias.  I  want  to  call  his  atten- 
bo  what  this  work  up  the  river  has  done  for  New  York.  At  the  beginning 
e  century  this  city  stood  behind  Philadelphia  as  a  port  of  commerce  and  as 
iter  of  population,  and  what  was  it  but  the  wisdom  of  one  man  that  went 
ling  up  the  State  from  the  Hudson  River  to  Lake  Erie  that  made  New  York 
i  it  is  r  This  mart  of  commerce  would  be  unimportant  to-day  but  for  the 
om  of  DeWitt  Clinton  and  the  building  of  the  Erie  Canal,  which  built  up  its 
nerce  and  was  the  means  of  putting  New  York  at  tbe  head  of  an^  port  on 
continent.  And  what  has  done  New  York  so  much  good  in  past  times  can 
lurt  it  now.  We,  up  in  the  central  part  of  this  State,  have  always  been  proud 
ew  York. 

lias  been  my  fortune  to  be  connected  with  politics.  I  used  to  be  a  Democrat, 
in  modem  times  a  Bepublican.  I  have  always  been  afraid  that  New  York 
d  work  against  this  thing,  but  there  is  a  great  enlightened  body  in  New 
£  that,  I  think,  will  be  with  us.  At  any  rate,  he  that  is  not  against  us  is  for 
1  think  the  gentleman  is  practically  for  us. 

relieve  that  tne'State  of  New  York,  after  I  am  lying  in  my  grave,  is  going  to 
tnict  a  canal  from  New  York  to  Lake  Erie  that  will  be  out  of  cannon  shot 
reat  Britain.  We  are  not  going  to  be  run  over  by  the  only  nation  able  to 
with  us.  John  Bull  has  got  ship  canals  that  carry  the  conmierce  of  Cuiada 
ugh  all  his  possessions,  and  he  can  run  a  fleet  at  any  time  right  on  the  lakes, 
can  not  do  it,  but  the  time  is  coming  when  we  shall  do  it.  I  do  not  know 
that  I  will  hear  the  sound  of  the  work  from  my  grave.  Now  is  the  time 
1  we  ought  to  fit  our  river  for  the  coming  canal.  That  is  what  we  are  look- 
o  as  well  as  our  present  business  interests.  Just  think  of  the  pressure  that 
)ing  exerted  at  Washington  by  the  Northwestern  States  and  by  our  own 
3.  Our  river  and  harbor  bills  are  the  most  beneficent  appropriations  that 
nade  by  the  General  Government.  There  is  a  great  hue  and  cry  about  them. 
r  bave  to  get  so  many  accommodated  that  not  one-fifth  of  the  members  of 
louse  of  Representatives  are  left  out.  And  as  soon  as  the  bill  is  passed  it  is 
unced.  Still,  I  say  that  the  appropriations  for  rivers  and  harbors  are  the 
beneficent  appropriations  made  oy  the  General  Grovernment.  We  are  now 
)ple  numbering  64,000,000,  and  in  twenty  years  we  shall  be  at  a  hundred  mil- 
,  and  can  we  not  improve  a  little  space  in  the  Hudson  River  when  the  Missis- 
,  which,  although  carrying  an  immense  amount  of  water,  does  not  do  anything 
the  business  done  upon  the  Hudson,  is  so  well  provided  for  ? 
lis  measure  is  bound  to  come.  It  may  not  be  in  the  next  Congress,  it  may 
«  in  the  next  but  one,  but  it  is  one  of  the  things  that  will  knock  at  the  doors 
mgress  until  it  is  accomplished. 

hatever  has  been  done  to  the  State  of  New  York  to  improve  the  facilities  of 
nerce  so  as  to  bring  the  products  of  the  great  West  here  instead  of  their  go- 
o  Philadelphia  and  Baltimore,  has  been  done  by  the  State.  I  do  not  know 
hat  the  State  will  construct  this  canal,  but  it  ought  to  be  done  by  the  Gen- 
Grovernment.  At  present  we  simply  ask  that  the  river  be  enlarged  so  as  to 
nmodate  the  business  of  the  West,  and  the  business  of  the  North,  and  the 
less  from  Canada,  and  the  business  from  India  that  comes  over  the  great 
that  .enter  into  this  region  of  250,000  people,  so  that  freight  can  be  placed 
the  large  vessels  there  to  go  outside  of  Sandy  Hook,  or  come  to  us  from  any 
of  our  immense  country,  or  from  the  outside  world. 

'.  Hi^gins,  speaking  in  regard  to  the  appropriations  made  for  the  Mississippi 
r,  said  they  were  principally  for  the  purpose  of  protecting  life  and  property 
r  its  banks,  and  that  therefore  we  have  a  right  to  make  those  appropriations. 
le  case  of  the  Hudson  River,  the  whole  question  is  one  of  the  merits  or  do- 
ts of  the  project.  If  found  on  investigation  to  be  for  the  interests  of  the 
le,  the  city  of  New  York  would  welcome  the  improvement.  But  as  far  as 
)hamber  oi  Commerce  was  concerned,  it  was  believed  that  the  resources  of  the 
try  are  now  exhausted  because  of  the  number  of  projects  on  foot  to  draw  from 
ler  money,  which  is  her  life-blood,  and  the  financial  condition  of  the  Treas- 
s  threatened  by  the  numberless  drafts  that  have  been  made  for  similar  pur- 
i.  This  project  should  stand  upon  its  own  merits.  It  is  not  a  question  of 
her  it  will  benefit  Albany  or  Troy,  or  any  other  place  on  the  river.  It  is  a 
bion  of  whether  it  will  benefit  the  commerce  of  the  whole  country.  The 
r  ways  are  no  longer  the  great  necessity  they  were  informer  times,  now  that 
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the  railroads  have  lined  their  banks,  and  low  rates  of  transportation  haTsbea 
effected. 

Mr.  Townsend,  replying  to  the  allegation  that  the  country  is  exhausted  \ 
river  and  harbor  appropriations,  said  that  when  he  entered  Congress,  in  the  M 
ot  1875,  the  Government  indebtedness  was  a  little  over  $2,100,000,000,  and  thK 
since  that  time  the  Government  has  brought  that  debt  down  to  a  little  ot3 
$700,000,000,  a  reduction  of  over  $1,400,000,000,  besides  payin^^  the  annual  into" 
est — that  is  the  **  exhaustion  of  the  country." 

Mr.  Fred.  F.  Wheeler,  secretary  of  the  Albany  Chamber  of  Conmierce,  stated 
that  he  wished  to  emphasize  one  point  that  had  already  been  referred  to,  whid 
wto  that  the  fact  that  New  York  State  is  the  Empire  State  and  New  York  City  tlK 
Empire  City  is  more  largely  attributed  to  the  Erie  Canal  than  to  any  othff 
cause,  and  New  York  would  probably  lose  nothing  by  the  proposed  improTemeol 
We  must  not  forc'et  that  tne  Government  has  not  only  expended  an  immeitie 
amount  of  money  for  the  Mississippi  River,  but  the  Government  does  not  confioe 
itself  in  its  appropriations  for  that  river  to  measures  for  the  protection  of  1& 
and  property.  The  Government  has  been  making  appropriations  for  the  portd 
Galveston  for  the  very  purpose  asked  for  here,  that  of  assisting  in  lessening  tk 
cost  of  transportation.  This  is  not  a  question  of  whether  we  shall  protect  the 
interests  of  tne  railroads  or  protect  the  shipping,  but  of  protecting  the  interesfe 
of  the  greatest  number  of  our  citizens.  The  farmers  are  compelled  to  sell  tiieir 
produce  at  a  price  shipped  to  Liverpool,  the  market  of  the  world.  The  pri« 
delivered  at  Liverpool  is  the  amount  they  receive.  Now,  it  follows  that  if  ti» 
cost  of  transportation  is  reduced  they  will  reap  the  benefit.  It  is  an  axiom  also 
that  the  larger  the  draft  of  vessels  the  less  the  cost  of  transportation.  ThiB  is- 
crease  of  depth  in  the  channel  will  result  in  lessening  very  materially  the  ooeXd 
transportation  of  these  products. 

The  object  of  this  improvement  is  not  necessarily  the  promotion  of  the  busi- 
ness interests  of  the  city  of  Albany.  Canada  has  expended  millions  in  the  io- 
provement  of  her  canals,  and  is  trying  at  several  pomts  to  divert  the  tran8po^ 
tation  of  Western  products  in  her  direction,  and  if  we  content  ourselves  witi 
present  business  and  present  facilities  we  snail  certainly  be  left  behind.  We 
must  meet  their  efforts  by  just  such  practices.  In  addition,  he  did  not  thinlc 
that  the  question  before  the  Board  was  one  of  appropriations.  Congress  hm 
asked,  *'  Is  this  improvement  a  wise  one  ?  "  It  is  very  important  that  we  should 
find  out  whether  tne  proposed  improvement  will  enable  our  Western  produoeR 
to  ship  their  goods  through  our  ports  at  lower  rates.  Albany  and  Troy  will 
cooperate  with  New  York  in  maintaining  the  commerce  that  comes  to  our  ports 
'  from  all  the  markets  of  the  world,  which  commerce  will  deteriorate  if  we  con- 
tent ourselves  with  present  facilities.  The  cost  of  the  proposed  work  has  been 
stated  anywhere  from  ten  to  forty  million  dollars,  but  that  is  a  matter  upon 
which  the  Board  is  much  more  competent  to  express  an  opinion  than  others. 
The  distance  to  be  covered  is  not  great,  being  only  about  20  miles,  and  in  many 
places  the  depth  is  now  18  or  20  feet,  and  in  those  places  the  cost  would  not  be 
much.  He  regretted  that  the  gentleman  from  the  Chamber  of  Commerce  of  Net 
York  had  not  had  time  to  investigate  the  matter  more  thoroughly.  The  bene- 
fits might  not,  in  the  gentleman's  opinion,  justify  the  enormous  expense,  butU 
is  believed  by  those  wno  have  given  the  subject  more  thorough  investigation 
that  the  work  is  directly  in  line  with  the  internal-improvement  policy  of  the 
Government. 

Mayor  W.  H.  Crombie,  of  Burlington,  Vt.,  said  that  he  had  been  for  many 
years  connected  with  the  wholesale  lumber  trade,  and  it  was  his  opinion  that, 
were  the  Hudson  improved  as  proposed,  a  large  amount  of  lumber  that  is  now 
exported  from  Boston  to  South  America  would  be  shipped  from  Albany  or  Troy. 
The  lumber  at  the  present  time  is  shipped  in  bond  from  Ottawa  to  Boston  and 
New  York.  The  cost  from  Ottawa  to  Albany  or  Troy  is  $25  per  car,  and  to  Bos- 
ton $39  per  car,  so  if  the  Hudson  is  deepenea  as  proposed  the  cost  will  be  much 
reduced. 

Mr.  John  F.  Lape,  of  Greenbush,  N.  Y.,  read  the  following,  which  he  said  he 
had  prepared  for  the  consideration  of  the  board : 

Gentlemen,  the  project  to  deepen  the  Hudson  River  provides  for  a  ship  chan- 
nel of  uniform  depth  and  width  from  Coxsackie  to  Albany  and  Troy,  so  that  ocean- 
going vessels  of  3.000  tons  capacity  can  reach  Troy  and  the  docK  of  the  Water 
vliet  gim  foundry  at  West  Troy. 

Throughout  the  world  of  commerce  we  find  a  cry  has  been  raised  for  the  iin- 
provement  of  rivers  and  water  ways.  In  Europe  gigantic  works  are  now  in 
progress.  France  will  expend  $175,800,000  for  harbors  and  canals^  sum  larger 
than  all  that  has  been  expended  for  rivers  and  harbors  by  the  United  Statei 
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ide  it6  brganlzalioii  te  ft  ^oyemment.  Eyen  the  Buissians  have  heen  at  work 
Qverting  St.  Petersbvirg  into  a  seaport  by  digging  a  canal  20  miles  in  length. 
Kuicllester,  England,  is  about  40  miles  from  Liverpool,  with  six  lines  of  railway 
nnecthig  the  two  cities,  yet  a  ship  oanal  will  soon  connect  the  two  cities  whicn 
U  require  the  removal  oi  47,000,(X)0  cubic  yards  of  earth,  at  an  estimated  cost 
$40,^,000.  The  Germaos  are  haying  surveys  made  for  a  siiip  canal  across 
untry  to  -tlie  Oder  River  and  thence  to  the  Baltic  Sea. 

The  T^icaragua  Canid  will  imite  l&e  Atlantic  and  Pacific  and  soon  become  the 
^rld'b  great  highway. 

Water  ways  furnish  meatis  for  the  transportation  of  heavy  and  bulky  mer^ 
Landise,  such  as  coal,  iron  ore,  scn^  and  pig  iron,  stone,  and  timber,  which 
ten  will  not  pay  the  cost  of  transportation  oy  rail. 

With  rail^T^b  penetrating  every  Section  of  our  fertile  country,  the  Great 
ikes  of  title  West,  and  inland  water  ways,  our  home  commerce  has  grown  to 
Lormous  proportions,  but  is  as  notiiing  compefred  with  what  the  next  score  ot 
)&n  will  show.  Fnmi  Henry  V.  Poor^9  Kailway  Manual  we  learn  that  in 
•89  the  raili^oads  of  the  United  States  carried  619,137,237  tons  of  freight.  De- 
ictinfif  from  this  amount  25  per  cent  for  duplication,  there  is  left  a  net  tonnage 
468,352,028  tonis,  wititi  an  itverage  value  of  130  per  ton,  making  a  grand  total 
814,060,587,840. 

A  newspaperpub1ii9ihed  at  Dultith  gives  some  figures  of  the  tremendous  com- 
eroe  d  the  "W^istern  lakes,  and  refers  to  the  St.  Mary  Canal  as  follows:  *'I>ur- 
:8  days  of  navigation  in  1800  there  x>a88ed  the  canal  0,041,213  net  tons  of  freight, 
dued  at  $102,2x5,000  at  an  average  ton  value  of  $11.31.  In  1881,  when  the  Gen- 
*al  Government  assumed  oOntrol  of  the  cuial,  the  yalue  of  the  freight  passed 
as  $28,065,000,  at  an  average  tonnage  value  of  $18.50.'' 

From  late  sUitistics,  1889,  it  is  shown  that  wheat  was  carried  on  the  lakes  for 
mill  per  Um  per  inUe,  While  the  average  ran  freight  charged  per  ton  per 
ile  in  1889  was  5  mills.  Theoommerce  of  zte  Hudson  Kiver  from  the  State  dam 
.  Troy  to  New  York.Ol^  is  xtot  far  from  18,500,000  tons  per  annum,  and  of  the 
■eat  Mississippi,  *'The  Father  of  Waters,"  about  7,500,000  tons.  By  an  act  of 
le  Forty-sixth  Congress  President  Hayes  was  g^ven  power  and  authorized  to 
eate  a  commission  to  improve  that  majestic  river,  and  up  to  the  present  time 
Kmt  $13,000,000  have  been  expend^  for  dredging,  buildmg  dikes  and  levees 
ong  tlie  river,  and  the  lowest  estimate  of  the  amount  necessary  to  complete 
le  work  is  $20,000,000. 

The  Geueral  Government  ttnd  State  of  New  York  have  expended  something 
^er  $2,780,000  on  the  Hudson  River,  while  the  State  of  New  York  alone  has  ex- 
)«ided  over  $135,000,000  for  construction,  maintonanoe,  and  operation  of  the  free 
rie  ttnd  other  canals  throughout  the  State.  The  present  average  tennage  of 
le  canals  is  5,106,401  tons  per  annum,  valued  at  $150,000,000. 
The  commerce  of  the  Western  country  and  the  great  inland  lakes  has  already 
lached  such  immense  proportions  that  numerous  trunk  lines  and  water  ways  to 
le  seaboard  have  become  rivals  for  the  export  trade.    The  distance  from  Buffalo 

•  New  York  City  via  the  Erie  Canal  and  Hudson  River  is  502  miles.  From 
ortOc^bome,  likke  Erie,  to  Montreal,  via  the  Welland  Canal  and  St.  Lawrence 
stem,  is  365i  miles,  and  from  Buffalo  to  West  Troy,  via  the  Erie  Canal,  346 
lies,  or  19i  miles  shorter  than  the  Canadian  route.  To  make  Montreal  a  sea- 
)rt  the  St.  Lawrence  River  was  dredged  through  Lake  St.  Peter  from  lOi  to 
( feet,  and  t&e  total  amount  expended  was  about  $5,000,000.  The  city  of  Mont- 
)al  is  busy  expending  $4,000,000  on  its  docks  and  wharves,  and  is  determined  to 
9Come  oue  of  the  leiSliiig  commercial  cities  on  this  continent. 

Henry  K.  Wicksteed,  an  engineer  of  the  Province  of  Ontaido,  has  a  plan  for 
Le  enlargement  of  the  canals  of  Canada  so  as  to  provide  a  water  way  for  ocean- 
>ing  steamships  from  Montreal  to  Lakes  Superior  and  Michigan.  In  )i  letter 
» a  newspaper  explaining  his  plan  he  saya:  "  Ocean  steamships  moving  at  the 
kte  of  10  miles  per  hour  can  carry  and  make  money  at  one-twentieth  ol  a  cent 

*  a  little  more  per  ton.  Hence,  it  is  a  foregone  conclusion  that  could  we  take 
I  ocean  steamer  to  Chicago,  Milwaukee,  Duluth,  and  Port  Arthur  they  would 
\rry  nine-tenths  of  the  grain  trade." 

The  cost  of  improving  the  Canadian  canlkls  would  be  $70,000,000,  one-third' 
ore  than  the  estimate  for  the  Nicaragua  Canal.  Our  Canadian  neighbors 
Lould  be  commendedfor  their  enterprise,  and  they  are  entitled  to  all  the  Western 
ade  they  control.  The  development  of  the  country  surrounding  the  Great 
akes  will  soon  need  all  the  shipping  facilities  a  dozen  seaboard  cities  can  fur^ 
ish  to  export  the  increasing  European  grain  and  provision  trade. 
Deepen  the  channel  of  the  Upper  Hudson  and  you  bring  Buffalo  and  the  entire 
Testem  country  150  miles  closer  to  the  seaboard,  save  300  miles  towing,  and  exr 
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couia  sena  tneir  iron-ciaas  up  inis  river  ana  Durn  up  tne  city  oi  JNew  xor 
all  our  cities.  With  this  improvement  the  war  ships  of  the  Goveminentc 
up  to  Troy  and  be  fitted  out  with  supplies  and  steam  out  to  sea.  We  a 
tell  what  may  take  place,  and  it  is  very  important  that  this  river  shoi 
deepened.  It  is  the  natural  outlet  of  the  great  West,  as  idl  its  commero 
down  the  Erie  Canal,  which  has  had  a  great  deal  to  do  in  making  New  Yo 
Empire  State,  and  on  which  the  General  Government  has  hardly  expei 
dollar.  Our  fathers  went  to  work  and  built  this  canal,  and  what  was  it  alo: 
line  of  the  canal?  A  wilderness!  Chicago  was  nothing  but  a  village  wh< 
canal  was  built,  and  to-day  it  is  the  greatest  city  in  the  West.  It  is  the  d 
Congress,  under  the  Constitution,  to  look  after  the  commercial  interests 
different  States.  Bv  the  present  combinations  of  the  railroads  millioDi 
out  of  the  pockets  of  the  peoi)le.  The  great  commerce  of  the  Northwest 
trolled  by  the  railroads,  and  it  is  the  dutv  of  Congress  to  look  after  it. 
improvement  is  not  undertaken,  freight  from  the  West  will  go  down  th< 
land  Canal,  and  vessels  will  come  direct  to  Chicago,  take  on  a  cargo,  an^ 
rect  to  Liverpool.  Looking  at  it  from  a  war  point  of  view,  it  is  practici 
day  to  take  war  vessels  drawing  from  10  to  15  feet  of  water  through  the  V 
Canal,  while  we  have  nothihg  to  protect  ourselves.  When  DeWitt  Clintc 
before  Congress  to  urge  the  building  of  the  Erie  Canal  he  was  told  that 
a  hundred  years  in  advance  of  the  age;  so  New  York  built  the  canal,  i 
General  Government  had  nothing  to  do  with  it.  The  Hudson  River  is  1 
let  for  the  great  grain  business  of  the  West,  and  this  work  ought  to  ha' 
done  years  ago;  it  will  be  the  opening  wedge  for  a  great  ship  canal,  and 
nois  deepens  the  Hennepin  Canal,  a  great  highway  to  the  MigsissippL 

Col.  Gillespie.  Is  there  anv  other  genUeman  who  wishes  to  present  hi 
to  the  Board  ?  The  Board  will  be  ^Itui  to  receive  any  papers  or  memo 
writingf  that  any  persons  wish  to  submit  at  this  time,  and  any  person  w 
desire  later  on  to  present  a  report  may  do  so  in  writing.  There  will  be 
ther  public  hearing  of  the  Bo£^.  The  examination,  however,  has  not  be 
pletod  as  yet  and  will  not  be  for  some  weeks.  In  the  meanwhUe  we  shall 
to  receive  further  information  from  any  source  to  assist  us  in  our  delibe 

Mr.  Murray.  We  would  like  to  ask  that  you  report  in  favor  of  the  ii 
ment  to  Albany  and  up  to  the  head  of  tide  wator  at  Troy. 

Col.  Gillespie.  There  are  three  projects  which  the  Board  has  to  6( 
To  which  do  you  refer  ? 

Mr.  Murray.  We  favor  the  20  feet  of  water. 

Mr.  Wheeler.  And  also  12  feet  to  Trov. 

Col.  Gillespie  then  announced  that  he  nad  just  received  another  oomi 
tion  from  the  Maritime  Association  of  the  port  of  New  York,  which  h< 
read  for  the  information  of  those  present.    The  communication  was  as  fc 
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material  proeperlty.  While  by  Buch  ImprovementB  Bome  trade  may  be 
I  into  unaccustomed  channels,  yet  b;^  stimulating:  sources  of  production 
rease  oommercial  and  mercantile  activity  for  the  general  good. 
Hudson  Riyer  is  one  of  the  great  arteries  of  the  commerce  of  the  United 
Through  its  connection  bv  Gmd  and  water  it  directly  connects  the  chief 
of  the  continent  with  the  interior,  bringing  its  products  to  the  ocean  and 
le  needed  supplies.  It  seems  obvious  that  for  the  Tx>mmon  good  such 
Lication  should  be  as  unobstructed  as  possible, 
would  therefore  suggest  the  following  resolution : 

bed,  That  the  board  of  directors  of  the  Maritime  Association  of  the  port 
Yorls.  reconunend  that,  In  conformity  with  the  river  and  harbor  bill  en- 
r  Congress  at  its  last  session,  the  navigation  of  the  Hudson  River  be  im- 
30  as  to  permit  the  safe  passage  of  oceau-ffoing  vessels  to  Albany." 
oard  generally  discussed  the  matter  and  the  foregoing  resolution  was 
ously  adopted. 

s.  Alfred  D.  Snow,  Charles  P.  Simmer,  and  W.  Irving  Comes  were  des- 
by  the  president  to  present  these  views  to  the  U.  S.  Board  of  Engineers 
ame  of  the  association. 
b:  A.  C.  Kt.tjot,  Secretary. 

New  York,  May  16, 1891. 

odersigned  committee,  appointed  by  the  Maritime  Association  of  the  port 
York  to  present  the  views  of  the  association,  respectfully  submit  the 

Alfred  D.  Snow. 
Charles  P.  Sumneb. 
W.  IBYINQ  Comes. 
leeting  then  adjourned  wm  die. 


A. 

STATEMENT  OF  MR.  EDW.  HINOKEN. 

Cargoes  of  grain  by  sailing  vessels  from  New  York, 
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40,886 
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60,800 

83.8 
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80.8 
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26,777 

18 

862 

60,426 

23 
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18 

1,012 

60,871 

24.8 

006 

40,887 
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840 

48,000 

80.8 

060 

87,147 
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041 

66,128 

20.0 

770 

45,000 

20 

1,061 

60,003 

20.0 

06S 

60,008 

20.0 

1,460 

86,881 

28 

tons  register  carried  931,526  bushels  of  wheat— 55.48  bushels  per  ton 
tons  register  carried  1,288,179  bushels  of  com— 57.50  bushels  per  ton 
Drctft  of  water  on  the  following  cargoes  {grain). 
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F^et. 

54,700 

21 

68,188 

SI 

45,640 

20.0 

61,108 

80 

44,608 

10 

64,067 

21.0 

66,007 

22 

24,081 

10.0 

60,686 

10.0 

26.007 

18.0 

86,100 

18 

00,887 

21.8 

24,081 

10.0 

80,210 

l&O 

00,807 

21.0 

46,881 

80 

44.802 

20.0 

40,000 

10 

42,442 

18.8 

77,726 

28 

42,100 

10.8 

00,563 

21 

Id  steam  tramps  will  carry  2,500  tons  on  20  feet;  the  modem  from  2,600 

Bdwd*  Hingkbn* 
.  Col.  QmuBBPXE^  U.  B.  Engkmit* 
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OOmCUNICATZOlf  FBOM  lAC 

NSW  YORK 


ON  HABBOB  AND  tUiiPl'lNO  OT  TH 
OF 


•  •}.  i'B?<r<n, 


CMaMBBR  of  OOMlOatOE  OF  THE  STATE  OF  NEW  YOEOL 

GENTUEBiEN:  The  committee  on  harbor  and  shtppingr  of  the  Chamber  of  Cofr 
merce,  having  heretofore  appeared  before  yonr  honoi^able  body  in  perBoa,  not, 
In  accordance  with  your  request,  present  to  you  l^e  thoughts  which  haTeoccorred 
to  us  in  the  consideration  of  the  question  before  vou.  We  rest  with  satisfactidi 
nxx)n  the  belief  that  before  arriving  at  a  conclusion  yoiur  very  able  body  will 
exhaust  all  available  sources  of  information,  and  will  only  recommend  the  under 
taking  upon  jjositive  facts  and  results  to  be  assured  thereby. 

We  are  of  opinion  that  not  less  than  20  miles  of  the  river  must  be  excavttei 
Trom  a  present  average  of  9  feet  to  a  further  deptti  of  22,  and  that  a  width  d 
tiot  less  than  800  feet  should  be  provided,  which  would  show  that  not  less  tha 
15,000,000  cubic  yards  of  earth  and  rock  are  to  be  raised  and  taken  away,  cf 
which  a  large  proportion  must  be  rock  and  of  which  the  quantity  is  untaioin; 
that  large  retaining  walls  or  banks  will  probably  be  required,  and  other  ei.\m 
always  attendant  on  all  such  work.  The  expense  in  rough  nguree  will  in  til 
probability  not  be  less  than  $10,000,000  and  ms^  amount  to  four  times  those  figmm 
It  is  therefore  a  question  of  undertaking  this  gigantic  outlay  which  is  belon 
us  and  you.  In  weigliing  it  we  immeduitely  arrive  at  a  ooncluaion  that  it  cai 
not  in  any  sense  or  degree  be  regarded  as  a  *  *  work  of  necessity." 

The  immense  exports  from  New  York  Harbor  in  1890,  amounting  to  6,258,22 
tons,  were  brought  nere,  handled,  and  carried  away  without  any  reiS  or  apparat 
obstruction  or  retardation,  and  these  figures  represent  only  the  foreign  exporti, 
whilst  the  foreign  imports  alone  eqmd  this  tonnage,  and  a  vast  additioniu  U»- 
naga  arrives  here  coastwise  and  from  the  interior,  which  is  also  handled  and  d» 
tributed  with  equal,  if  not  greater,  facility. 

We  respectfully  submit  that  the  free  and  general  statements  made  to  your  hoB- 
orable  board  by  various  speakers  from  the  interior  as  to  the  lack  of  lacllititt, 
want  of  dockage,  etc.,  are  largely  imaginary.  Your  honorable  board  is  certainty 
aware  that  a  large,  unoccupied  water  front  still  exists  in  the  waters  of  the  hat- 
bor,  which,  if  any  crying  necessity  called  for,  could  and  would  soon  be  improved. 
The  fact  that  it  is  not  demonstrates  either  that  the  present  supply  fits  the  de- 
mand or  that  the  charges  are  so  low  for  its  use  as  not  to  encourage  further  de- 
velopment. 

We  would  suggest  that  figures  and  precise  statements  be  required  of  the  adto* 
cates  of  this  project,  as  to  where  the  economy  and  saving  in  handling  is  to  be  ef- 
fected by  changmg  the  point  of  handling  to  Albany.  We  very  muoh  doubt  the 
fact.  Be  that  as  it  may,  it  needs  no  argument  to  sustain  our  ooncluaion  that  the 
whole  project  is  to  be  deemed  and  considered  solely  as  one  of  "  expediency,'*  and 
unless  it  can  be  shown  to  you  beyond  peradventure  that  a  most  positive  advis- 
tatfe  and  gain  to  oommerce  is  oertain  to  flow  from  the  imnrovement^  we  respeetr 
Tully  submit  it  should  not  oe  encouraged  by  your  favorable  report. 

This  committee' can  not  look  upon  the  proposition  as  in  any  respect  ohanged  bj 
its  being  a  request  for  the  General  Government  to  undertake  it,  from  the  HgM 
in  which  we  snould  regard  it  were  it  a  request  for  the  State  of  New  York  albno 
to  incur  the  expense;  nor  does  it  properly  affect  its  consideration  that  it  will  is- 
cidentally  benefit  the  cities  of  Albany  and  Troy,  or  even  the  State  at  large.  The 
United  States  Government  should  only  be  asked  to  imdertake  works  of  national 
value  and  importance. 

The  first  objection  which  occurred  to  us  was  that  the  part  of  oommeroe  to  be 
affected  by  the  project  is  of  a  very^  limited  character,  ana,  bHefiy,  embraces  onl/ 
one  class  of  vessels,  viz:  the  transient  freight-seek^^  steaihers,  drawing  20  feet 
of  water  and  less  wheh  loaded,  and  even  of  them  only  such  a  aumber  as  could  aviH 
themselves  of  the  facility  during  the  Very  brief  period  betweea  harvest  and  the  dot' 
ing  of  the  canals,  and  again  in  spring  after  the  opening  of  the  canals  until  the 
movement  of  the  cro|>s  ceases.  It  is  self-evident  that  the  steamers  of  the  regular 
lines  from  New  York  to  foreign  countries  have  nothing  to  gain  by  the  change, 
and  having  facilities  and  contracts  arranged  at  greaX  toat  and  trouble,  will  ce^ 
tainly  not  abandon  them  for  anything  th&  project  offers.  We  think  we  do  not 
err,  theref(»^  in  saying  that  <mly  tSe  transient  and  frelgkt^seahiQg  aloaaiiftrB 
would  avail  themselves  of  the  facility  by  any  possibility. 


// 


«itir&  quantll^  of  merohaodiflo  ^ported^  th^re  werei^^ped  diving  1890 

York: 

Tons, 

8 ^ ,—...- »....«...  4,828,t76 

1.488.447 

nk  it  may  witb  equal  reason  l)e  assumed  that  no  sailing  yessel  would 
^  to  go  to  Albfuay  to  load,  in  ^referance  to  the  present  practioe.  When 
ierea  that  to-da^  wheat  is  carried  from  Chicago  to  New  York  for  5  cents 
1,  it  will  he  obyious^tluktno  saving  ifttranspoi^tJoi^  by  dischargju^ 
.Ibany,  could  possibly  oounterbalanoe  the  additional  cost  to  a  sailing 
se  towed  to  Albany,  and  lor  the  additional  tixne  ol  demmurrage  tQ  the. 
L  pay  and  maintenance  of  crew  during  the  yoyage  up  and  down, 
the  entire  tonnage  brought  to  New  York  from  all  sources  and  by  all 
3es,  out  of  which  this  amount  of  6,258,222  tons  was  taken  for  foreign  ez- 
dntire  tonnage  derived  from  the  canAl  system  and  brought  to  tide  water 
765,  a  very  oonsiderable  amount  whereof  was  distributed  within  the 
ates  and  not  exj^rted.  Taking^  that  class  of  products  which  constitute 
tral&iD  of  ttie  canar,  which  wifi  be  the  most  favorable  to  it  (viz,  the 
le  peroentBge  delivered  at  New  York  by  canal  was  24}  per  cent  against 
nt  i^  raU  and  other  routes.  Applying  this  percentage  to  the  total  ez- 
ould  show  a  possible  total  of  l',54d,9lO  tons  exported  as  having  been  the 
ion  of  tbte  canals.  We  have  had  a  careful  statement  prepared  of  the 
a- of  exports  carried  by  tile  regular  lines  of  steamers,  all  of  whom  have 
:  facilities  in^  New-  York  HarN^r  not  to  be  changed  by  any  additional 
Jt  going  to>  Albany,  and- tha  other  proportioncarried  by  tramps  or  out- 
ng  fre^hjb  steamers.  The  entire  number  of  tixe  latter  is  163,  to  821  of 
»)  and  the  tonnage  carried  respectively  is,  of  the  latter  278,831  tons, 
503^1^  of' tiie  former.  Applying  t^is  waoUy  to  the  tonnage  brought 
he.oaBalB  andestimaliad  to  h&ve  been  e^qwrted,  the-  total  possible  ton- 
8,831  tons.  But  it  must  also  be  borne  in  mind  that  of  this  number,  si^ 
nde' steamers,  those  drawing  over  20  feet  of  water  excludes:  101,  and 
sain  (mly  62  of  a  capacity  of  76,390  aggregate  tons^whk^h  could  have 
ssibilityttRaiiedtibaniselvesof  tiM  vesiutaof  this  project,  against  a  total 
^2  tons  that  must  have  sought  the  present  available  chiuuiel  of  exxx)rt. 
rtakiiy  ft-veiy  unimxx)rtant  item  of  commerce  to  warrant  such  an  out- 

We  also  deem  that  nature  hais  created  an.insnpecableobjection  to  this 
change.  The  canala  reaiain-  entirely:  closed-  fioP'  two  hundrad  and 
ne  days  (taking  an  average  of  sixty-six  years)  and  that  during  the  very 
\,  season  in  which  the  crops  are  moved.  The  fall  harvest  ceases  to  be 
by  this,  route  in.NovenJierrand  begins  again  only  on  the  fi-rst  of  the 
May;  during  this  very  important  period  the  railroads  alone  have  to  be 
on.  That  ^Bs  factor  is  a  very  serious  one  1b  indicated  bv  the  gradual 
a  of  the  biisiness  of  transportation  in  the  State  by  the  railroads.  A  few 
^  suf&denldy  indicate  this: 

ggi«gali9  tonnage  conveyed  l^  the  canals  was 4, 247, 863' 

iBt  an  aggregate  hy  Erie  and  Central  railroads.of 901, 089 

five  times  by  canal. ov^5  that  by  rail.) 

ggregate  by  canal  was 6,667, 692 

lat  Brie  and  Central  raUroads 3, 264, 700 

ggregate  by  canal  ifaa ^ ..^.^..^........^ 6,364,782 

ist  Erie  and  Central  railroads ^ 11, 835, 426 

ggregate  by  canal  was 5, 664, 056 

iM^BrtoandCentfal. 24,608,063' 

nal 5, 246, 102 

a. -.2.......™ _ 32,378,097 

ires  are  now  reversed. 

Lroads  convey  six  times  more  than  canal,  and  the  aggreffato  is  37,500,- 

^alnst  5,000,000  in  1853.    The  tonnage  by  canal  has  hardly  increased  at 

that  by  rail  is  3,200  per  cent  increase.    Comment  as  to  the  respective 

merit  of  the  two  modes  of  tran8xx)rtation  is  superfluous. 

ring,  therefore^  the  very  small- prox)ortion  of  the  tonnage  of  the  State 

isported  by  canal,  the  still  smaller  proportion  which  would  be  affected  by 
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LETTERS  AND  BESOLUTION8  FII«ED  WITH  THE  BO ABD  OF  BJIGINEIBBS  BT  H 
SECRETABT  OF  THE  OHAMBWR  OF  COMMEBOR,  AI<BANT,  NEW  TOBK. 


liBTTEB  FBOM  9ECRBTABT  OF  THE  GHIOAGO,  ILIJNOIB,  OOAIi  EZGHANOE 

Ghigaoo  Coal,  ESzohange, 
Chicago,  December  16, 1890. 
Deab  Sm:  Your  favor  of  December  12.  in  reference  to  the  Chicago  Coal  E 
chan^  sending  a  delegate  to  the  public  hearing  given  by  the  Board  of  I 
gineers  at  City  Hall,  ^bany,  January  6,  1891,  dmy  received  and  noted.  0 
board  of  directors  will  hold  their  next  meeting  December  23,  and  I  wUl  th 
lay  vour  letter  before  them,  and  will  notify  you  of  such  action  as  they  may  ta 
in  the  matter. 

There  is  no  doubt  in  my  mind  that  the  improvement  contemplated  would 
of  vast  benefit  to  the  entire  western  country,  and  I  will  endeavor  to  present  i 
matter  to  our  board  of  directors  in  as  favorable  a  light  as  possible. 
Yours  truly, 

W.  B.  Mathbb, 

Fbed.  F.  Wheeleb,  Esq., 

/Secretary,  Chamber  dfComarMm^  AJbcmif^  JT.  T. 


■u 
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I 
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letteb  fbom  seobbtabt  of  the  fabgo,  dakota,  boabd  of  tbaob. 

Office  of  the  Boabd  of  Tbadb 

OF  THE  City  of  Faboo,  N.  Dak., 

i>eoem5er  16, 1890. 

MtDeabSib:  While  thanking  you  on  behalf  of  the  board  for  the  kind  IqtII 
tion  in  your  letter  of  the  11th  instant,  I  regret  to  state  that  the  cdrcumstanc 
are  such  as  to  make  it  impracticable  for  any  of  the  members  to  attend  the  pi 
posed  meeting.  However,  the  boardfully  appreciates  the  desirability  and  impc 
tance  of  the  object  in  view,  and  wishes  the  project  every  success. 
f^EdUifully  yours, 

0.  D.  HOLMSa 
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tanoe,  or  reduce  the  freijs^ht  charges  between  the  Northwest  and  the  seaboard. 
If  the  proposed  deepening  the  channel  of  the  Hudson  River  will  effect  this  ob- 
ject the  enterprise  will  receive  our  supxx)rt,  and  our  association  will  cooperate 
with  yours  and  others  in  securing  so  deurable  an  end. 
Yours  truly, 

O.  O.  Stdktevant, 

Secretary, 

F.  F.  Wheeleb, 

Secretary  ^  Chamber  ef  Oommsne^  AJbamg^  N.  T. 


listteb  fbom  sbcaecbtaby  of  the  hankato,  minnesota.  boabd  of  trade. 

Office  of  Mankato  Board  of  Trade, 

MankatOy  Minn,,  December  tt,  1890. 

Dear  Sir:  This  board  acknowledges  receipt  of  your  invitation  to  attend  the 
meeting  of  the  Board  of  Engineers  on  January  6,  and  instructs  me  to  say  that 
while  it  will  probably  not  be  practicable  for  us  to  send  a  delegate  to  that  meet- 
ing, yet  we  heartily  sympathize  with  you,  and  with  all  others  who  are  endeavor- 
ing to  improve  the  internal  navigation  of  this  country,  believing  that  commerce 
is  one  of  the  most  important  factors  in  promoting  the  wealth  and  importance  of 
any  nation,  and  also  that  justice  requires  that  our  intorior  towns  should,  so  far 
as  nature  has  made  it  possible,  be  granted  the  same  commercial  advantages  as 
those  enjoyed  by  the  seaport  cities. 
Yours  very  truly, 

Ghas.  a.  Chapman, 

Secretary. 

Fred.  F.  WhewTiEB, 

Secretary* 


BESOIiDTIONS  ADOPTED  BY  THE  DAVENPORT,  IOWA,  BUSINESS   MEN'S  ASSO- 
CIATION. 

The  Davenport  Businebs  Men's  Association, 

.  Davenport,  Iowa,  December  tS,  1890, 

Dear  Sir  :  At  regular  meeting  of  our  association  held  last  evening  the  follow- 
ing resolutions  were  adopted  unanimously : 

°<  Whereas  efforts  are  being  made  to  have  deepened  the  channel  of  the  Hudson 
River  between  the  cities  of  New  York  and  AlbiEuiy,  and  a  commission  of  Army 
oflQcers  is  about  to  examine  and  report  on  the  feasibility  of  the  project;  and 

'*  Whereas  the  accomplishment  of  such  work,  if  so  done  as  to  aamit  the  passage 
on  such  portion  of  said  river  of  vessels  of  3,000  tons  burden,  would  operate  to  the 
g^reat  advantage  of  the  West :  Therefore, 

'*  Beeolved,  That  the  Business  Men's  Association  of  Davenport,  Iowa,  most 
heartily  indorses  this  project." 

Henry  T.  Denison, 

SecrOary. 

Feed.  F.  Wheeler,  Esq^ 

Secretary,  Chamber  qTOommerce  Albany  ^  JT.  T. 


RBSOLTTnONS  OF  DETROIT,  MIGmGAN,  BOARD  OF  TRADE. 

« 

DETROIT  Board  of  Trade, 
Detroit,  Mch,,  December  tS,  1890. 

Whereas  the  Secretary  of  War  has  appointed  a  commission  of  three  Unitod 
Statos  engineers  to  examine  and  to  report  a  plan  and  estimates  of  the  cost  of  deep- 
ening the  channel  of  Hudson  River  between  Goxsackie  and  Troy,  a  distance  of 
about  20  miles;  and 


r^ 
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Whereas  the  Board  of  Trade  of  the  oiiy  of  Detax^t  regard  ezisUng  wMtatwwfl 
and  aM  water  commumcation  between  the  West  and  the  East  as  great  regulaton 
to  the  cost  of  transportation  both  ways,  and  that  without  doubt  tiieyinsureche^ 
transportation  rates  on  all  products  moving  toward  1^  seaboard :  Therefore  be  tt 

Resolved,  That  if  the  proposed  improvement  Ib  found  to  be  pcacticable  9iid  ex- 
pedient, this  aaaociatioii  heartily  favors  thedeejieningof  the  Hudson  River  chaih 
nel  between  the  points  named  sufficient  to  adn^t  the  passage  of  ocean  crafts  of 
3,O0O  tons  tonnage  as  far  as  Troy,  N.  Y.,  the  terminus  of  the  Erie  Canal. 

[SEAL.]  GBCX  M.  ' 


UnCTEB  FROM  FBBSIDENT 


AND  SBOBBTABY  OF 
TRADE. 
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Board  of  Trade  Rooms,  Atwates  Bi/xjk, 

Dear  Sir  :  Your  favor  of  12th  instaiit  has  been  received  and  carefully  noted. 
While  fully  appreciating  the  importance  to  the  great  West  of  deepexung  tiie 
channel  of  the  'Hudson  River,  and  favoring  the  project,  aafar  as  our  influenoe 
may  go,  it  is  not  possible  for  us  to  send  a  delegate  to  vour  '^  public  hearing  ^  oa 
January  6, 1891.    We  are  greatly  obliged  to  you  for  aavisifig  us  of  your  meetjpg. 

Wm.  :m>WABD8, 

A.  J.  ^QGOES, 

SecnUuy* 
Fred.  F.  Wi^ieler,  Esq.. 

Secretary  Chamber  OommeToe^  AJba/nyf  JT.  7. 


LETTER  from  PRESIDENT  OF  TPE  BTTRIilNGTON,  IOWA,  BOARD  OF  TBABI. 

Board  of  Trade, 
BurUnQkm,  Iowa,  December  59, 1890. 

Dear  Sir  :  Your  favor  ci  tba  Uth  inalant  to  the^aeoietary  of  the  BurlingtoB 
Board  of  Trade  has  been  handed  to  me.  The  subject  of  the  improvement  of 
water  transportation  by  the  use  of  rivers,  lakes,  and  canals  is  one  which,  alvpjs 
enlists  the  earnest  interest  of  the  shippers  of  the  great  Northwest.  We  uQde^ 
stand  how  greatly  this  section  of  the  country  is  dependent  upon  the  water  routes 
for  the  reasonable  rates  of  toll  which  we  pav  to  the  seaboard.  4^  residents  oft 
city  ux)on  the  great  Mississippi  River,  the  Burlin£fton  Board  of  Trade  fully  ap- 
preciate the  benefit  of  the  improvement  of  our  rivers.  We  recognize  the  fact 
that  the  cost  of  transportation  on  the  lines  of  railroad  which  paraDel  our  water 
courses  are  much  less  than  on  other  lines  of  railroad,  and  that  this  result  is  pro- 
duced entirely  by  reason  of  the  regulation  which  the  water  courses  afiPect  in  the 
cost  of  transportation.  Under  these  circumstances  we  heartily  indorse  any 
worthy  effort  for  the  improvement  of  our  navigable  streams.  There  certainly 
is  no  river  in  the  United  States  which  should  receive  greater  consideration  than 
the  Hudson  River,  and  the  deepening  of  the  channel  proposed,  so  as  to  admit  (A 
the  passage  of  larger  vessels,  is  a  matter  which  should  emist  the  earnest  suf^rt 
of  the  producers  and  shippers  of  t^e  entire  Northwesk 

I  have  not  been  able  to  nnd  a  delegate  who  can  spare  the  time  to  attend  the 
public  hearing  to  be  given  by  the  Board  of  Engineers  at  Albany  on  the  6th  d 
January,  but  I  have  to  report  uiat  the  subject  meets  with  the  approval  of  all  our 
people  and  I  am  sure  that  if  we  had  a  representative  pi^eaei^t  hQ  wpiil^  fiT^^  ^® 
matters  words  of  hearty  supxx)rt  and  encouragement.  ' 
Respectfully, 


Philip  M.  Crafo, 


Fred.  F.  Wheeler, 

Secretary  Chamber  of  Commerce^  Albatfiy,  JST.  Y. 


FrendaU. 
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I«i2TTRB    ^!BOM   FSB8TOMT   <W   TQB.  ST.    PAI^L,    IdMNaQOTA,   0B41ipsa   OF 

St.  Paul  CHAifBER  of  Coioqp^CB, 

jSt.  Paul,  Minn.,  JcMuoiry  f ,  i^9i. 

9£AB  Sol:  Your  ^ind  invitatioa  reoeived.    We  shall  hardly  be  able  to  be 
with  you,  in  a  body— or  the  body— 011I31:  InqifadL 

Stick  to  water,  deep  water ;  and  receive  the  benediction  of  St.  Paul  in  your 
efforts. 

Wi3hing  you  a  good  tiiiaaf  and  good  BuooeaBy  wazemain, 
Yours  truly, 

Daniel  B.  Notes, 
JiUMihwIi  (for  the  Chamber  of  Ck>mmeroe  of  St.  Paul). 


letter  from  sbosbtabt  of  the  ghioago,  njjnoibi  boabb  ov/  tbajmh 

Board  of  Tbaihb  of  the  Citt  of  Ghigago, 

Seobetart's  Office, 
Gkhagoy  Jdmtary  $,  1891. 

Dear  Sie:  I^e];ri9g  to  your  esteemed  favor  of  the  11th  instant,  which  was 
»  didy  ^knowledge'd  and  referred  ^  ^^  appropriate  oonmiittee  of  this  board. 
I  am  directed  by  vote  of  the  board  of  directoi^i  to  express  wproval^of  that 
V)dy  of  ^e  plan  described  in  your  communication  ip  deepen  the  Budson  lUver 
fromOozsackie  to  Troy.  This  board  appreciates  the  importance  of  the  ca^al 
and  river  system  of  your  State  to  the  commerce  of  the  West  and  Northwest,  and 
its  importfl&ce  as  a  rejg^ator  to  the  cost  of-  transx)ortation. 

The  board,  however,  regrets  that,  owing  tp  the  mul!^plici17.  of  duties  and  in- 
tereste  which  demand  it«  attention,  particularly  at  the  beginning  of  the  new 
year,  it  is  not  possible  to  accept  your  Kind  izmtatien  and  send  a  delegate  to  iiie 
public  hearing  in  the  City  Hall,  Albany,  on  January  0,  next. 
Verv  respectfully, 

Gbq.  F.Stone, 
Btcrda/rjf. 
Wbed.  F.  Wheeler,  Esq^ 

Secretary  Chamber  Commaroe,  AJhang^  JT.  T. 


'UBrrS&_  FB(3lf>  TB3^  MjATOB  Olf  VHB  GITT  Op!  V]E99  YORK. 

Mayor's  Office, 

Mr  Dear  Sm:  I  regret  exceedingly  that  ihe-  nature  of  my  present  engage- 
ments in  this  citv  precludes  my  acceptance  of  the  courteous  invitation  extended 
to  me  bv  the  Albeily  Club  to  be  present  at  the  reception  to  be  tendered  by  it 
to  the  visitine  delegates  to  the  hearing  before  the  united  Slates  Commission 
upon  ihe  Hudson  Blver  deepening. 

I  am  pleased,  though,  to  have  this  opportunity  of  expressing  my  hearty  ap- 
proval of  this  or  any  ouier  undertaking  which  aolay  tena  to  the  improvement  of 
our  State  oommeroe. 
Truly  yours, 

MUQB,  J;  QBAIIT. 

J-,  Howard  Ks90,  Esq., 

FrenderU,  etc.,  AJbany^  N.  F. 


LETTER  from  THE  ICAYOR  OF  OBWEGO,  NEW  YORK. 

Mayor's  Offiob, 
Ostoegpo,  N.  F.,  January  5, 1891. 

Qentlembn:  Yours  extending  to  me  an  invitation  to  attend  the  hearing 
before  the  United  States  Commusion  upon  the  deepening  of  Hudson  River  at 
hand,  and  comtenti  noted. 


ayracuae^  A.  jr.,  January  5, 1S9L 

My  Dear  Sm:  Your  kind  invitation  for  to-morrow  evening'  is  received. 
I  regret  that  I  can  not  be  present,  but  desire  to  express  great  interest  in  tl 
work  you  hope  to  acoomplish. 
Kespectfully,  yours,     . 

£.  B.  JUDSQN. 
Mr.  J.  Howard  Kino. 


it,^ 


lietter  from  the  icayor  of  orakox,  nsw  jersey. 

Mayor's  Office, 
Orange^  N.  J.,  January  5, 1S91 

Dear  Sir:  Your  kind  invitation  to  be  present  at  a  reception  to  the  visitii 
delegates  to  the  hearing  before  the  United  States  Ck>mmis8ion  upon  the  HudB 
River  deepening  duly  received. 

If  I  could  be  present  with  you  it  would  be  my  pleasure  to  express  my  approi 
of  any  effort  which  has  in  view  the  furtherance  of  increased  facilities  for  trai 
portabion  between  New  York  and  Albany,  or  I  might  rather  say  New  Jersey  m 
Albany,  for  there  is  no  doubt  but  that  New  Jersey  is  desirous  of  having  an  J 
crease  of  its  cordial  intercourse  with  your  city. 
Very  truly  yours, 

Henry  H.  Trumak. 
J.  Howard  Kinq,  Esq., 

President  Chamber  of  Oommeroe,  AJbamyt  JT.  71 


zietter  from  the  mayor  of  cleveland,  ohio. 

City  of  Cleveland,  Ohio,  Executive  Department, 

January  5, 1S91 

Dear  Sir:  I  am  in  receipt  of  the  courteous  invitation  to  attend  a  reoeptioD 
visiting  delegates  for  Tuesday  evening,  6th  instant,  for  which  please  aooe 
thanks. 

It  will  be  impossible  for  me  to  be  with  you  in  person,  but  I  can  heartily  ezpre 
a  wish  that  the  efforts  being  made  to  secure  the  cooperation  of  the  Federal  Go 
ernment  in  providinfif  a  deep-water  channel  right  up  to  the  wharves  of  Albai 
may  prove  successful. 

The  authorities  should  keep  pace  with  the  marvelous  progress  in  commei 
all  over  our  wonderful  country,  by  a  liberal  provision  in  water-way  improvemei 


HUDSON  BIVEB.  75 

ing  before  that  time,  on  account  of  the  absence  of  members  in  diiferent  parts  of 
tiie  lakes  looking  after  various  interests.  The  importance  of  Improvements  in 
the  shallow  parts  of  the  channel  of  the  Hudson  River  is  recognized  here,  and 
after  a  talk  with  the  members  of  the  board  of  directors  I  am  satisfied  that,  had 
there  been  a  possibility  of  a  meeting  in  time,  our  association  would  certainly  send 
a  representative  to  the  Albany  conference.  There  was  delivered  from  the  North- 
west at  Buffalo  during  the  season  ended  last  month  118,858,102  bushels  of  grain 
of  all  kinds,  for  shipment  to  the  seaboard,  principally  by  the  way  of  the  ^Erie 
Canal.  From  this  it  can  readily  be  seen  that  the  canal  and  river  system  of  your 
State  renders  a  great  service  to  the  Northwest  as  a  regulator  of  transportation 
rates,  and  it  is  imfortunate  that  we  can  not  have  a  representative  at  the  confer^ 
enoe  on  the  6th  instant  to  more  fully  discuss  this  matter. 
Yours,  truly, 

Geo.  p.  McKat, 
,8eontairy  and  Trearunr, 
Fred.  F.  Whbeleb, 

Beoretary  Chamber  qf  Oommerce^  Albany ,  JV.  Y. 
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QBSIBUGTIOJS:  lO  FATIGATiaiir  OF  IHE  6S£AX  LAKES. 


LilTTBR 


fHE  AGEING  SECRET AEY  OF  WAS. 


e9fy  0/  a  tettsr  j^of»  tike  iSatffwiary  of  tka  OUvtiUmd^  Vegmi  Ownett/ 
jLMf9€iatte§kf  m  r^m'^nee  tehike  ob^tgmetian-to^  namgaiikmof  the  Qreai 
Jidkes. 


AJOTABT  5, 1802. — Beferred  to  i&e  Committee  on  Riven  and  Harbors  and  ordered 

to  be  printed. 


Sol  r  Uxxm  tBe  Tecommeiirfaiion  of  the  Chief  of  Eiieineers,  I  have 
be  honor  to  transmit  herewith,  for  the  information  of  me  proper  com- 
littee,  a  copy  of  a  Ifetter  addressed  to  him  by  Mr.  George  F.  McKay, 
dcretary  of  the  Glevelacnd  Vessel  Ownera'  Association,  in  regard  to 
rie  necessity  of  provision  hy  the  Oovemment  of  adequate  means  for 
iscovering,  Boeating,  and  promptfy  removing  obstmctiona  that  may 
slat  in  or  near  the  fairways  isA  regular  courses  of  vessels  on  the 
hreat  Lakes  and  lAieir  eonnectiiig  waters. 
Very  respectfoUy^ 

L.  A.  OBABT^^ 
Acting:  Secretary  of  Wwr. 

The  Speakeb  om  xhb  Housa  cm  Bx^maawfTMBifSB. 


iJBTTEB  OF  VOL  OBOBfi^  F.  MgKAT,  8SCRBTABT  ^T  TBB  eLEVBLAin> 

GLETi&ULin),  Ohio. 

Deab  Sib  :  The  Cleveland  Vessel  Owners'  Association  takes  i^easare 
a  acknowledging  rec^t  of  your  letter  of  September  10^  relative  to  the 
icsmoval'  of  wrecks  and  other  obstructions  to  navigation,  and  reciting 
lie  laws  that  now  provide  for  clearing  the  fairways  of  wrecks^,  and  is 
^Itsased  to  recognize  the  disposition  of  your  Department  to  take  account 
>^  any  information  fiimished,.and  to  act  thereon  8b  for  as  the  provisions 
if  law  pennft; 

It  is  m  tittis  regard  especially  tiiat  Uie  association  wishes  to  represent 
e  the  proper  department  of  &e  €h)vemment  the  necessity  for  further 
iirovisions  for  removing  obstructions.  The  acts  quoted  in  your  I^«ir 
"^fate  entirely  to  wrecks,  whife  the  much  more  numerous  and  serious 
^bBtTUOtions  ikTQ  no%  wr^kB  bi^t  reefs^  shoals,  and  bpwlders,  the  eiust- 
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enoe  of  which  has  been  devdox>ed  by  the  prevaOmg  low  water  of  ^ 
lakes,  and  in  particnlar  by  the  greatly  increased  drsSt  and  tonnage  k 
which  the  present  type  of  lake  vessels  is  designed. 

The  developments  of  lake  shipbuilding  of  late  years  are  no  dodi 
well  known  to  the  Chief  of  Engineers  from  the  reports  of  the  several  t 
gineer  officers  in  charge  of  lake  harbors,  and  need  not  be  dwelt  npoi 

The  association  believes  that  what  is  especially  needed  at  this  timei 
proper  provision  for  discovering,  locating,  and  summarily  removing  af 
obstructions  that  may  exist  in  or  near  the  fairways  and  regular  conTf 
of  vessels,  and  it  woiQd  seem,  in  view  of  the  costly  casualties  constant 
occurring,  that  great  changes  must  have  taken  place  in  the  lake  si 
channel  bed  banks.  These  localities  are  multiplying  every  year,  ai 
have  in  part  been  examined  by  our  own  means  and  at  our  own  cost  ii 
the  protection  of  the  immese  values  at  risk,  both  in  vessel  and  os 
go;  but  it  is  evident  that  so  great  a  burden  ought  not  to  be  impoa 
upon  vessel  owners,  and  in  fact  that  only  a  properly  equipped  Goves 
ment  organization  is  capable  of  dealing  with  the  matter  with  the  m 
essary  thoroughness  and  accuracy. 

Among  the  important  points  where  great  losses  have  occurred  fim 
delays  and  cost  of  repairs  are  the  following: 

IN  LAKE  ERIE. 

(1)  The  waters  south  of  the  dummy  light  on  Pointe  Pelee  are  wr 
recognized  as  dangerously  shallow,  the  point  having  extended  so  tit 
vessels  are  compelled  to  sail  4  or  5  miles  south  of  the  course  laid  don 
on  the  chart,  where  so  little  as  18  or  20  feet  of  water  is  found,  instcii 
5  or  6  fathoms  as  shown. 

(2)  The  waters  between  Catawba  and  South  Bass  islands  are  fhlli 
foul  bottom,  and  many  casualties  have  occurred  there. 

(3)  Off  Colchester  or  Little  Point  is  a  shoal  of  bowlders  three-eigh^ 
to  oDc-half  mile  south  of  the  one  shown  on  the  chart,  and  there  0 
wrecks  in  that  vicinity  not  accurately  located. 

The  Grecian  tore  her  bottom  out  on  this  shoal,  at  a  cost  of  $15,000« 
$20,000  for  repairs. 

(4)  There  is  a  range  of  rocky  bottom  between  the  Detroit  Biver  lA^ 
and  Bois  Blanc  Island. 

(5)  Between  Lime  Kiln  Crossing  and  Ballards  Beef  are  obstructio* 
not  shown  on  the  charts  and  not  yet  accurately  located. 

(6)  The  Grosse  Pointe  Flats  are  a  very  serious  obstruction,  incessa^ 
grounding  and  delay  occurring  there,  and  there  are  also  obstructions i 
the  open  lake  as  well  as  near  the  mouth  of  the  canal  flats. 

It  cost  the  Chemung  $4,000  or  $5,000  to  replace  a  wheel  and  repi 
damage  to  her  bottom,  caused  by  striking  at  a  point  4  miles  northea^ 
of  the  Grosse  Pointe  Light-ship. 

(7)  There  are  shoals  and  obstructions  in  the  St.  Clair  Biver  at  sevenl 
points,  particularly  below  Marine  City,  Stag  Island,  and  near  Po^ 
Huron. 

(8)  The  shoals  in  the  lower  end  of  Lake  Huron  are  difficult  to  avdl 
and  should  be  carefhlly  surveyed  and  removed. 

(9)  The  St  Mar3rs  Biver  is  full  of  obstacles^  large  and  small  bowldedi 
etc.,  the  removal  of  which  would  greatly  facilitate  the  navigation. 

There  are  numerous  other  localities,  such  as  the  Mackinac,  the  vicing 
of  Waugoshance,  the  several  passages  into  Green  Bay,  the  north  eiil 
of  Green  Bay,  etc.,  where  from  time  to  time  vessels  strike  in  onexpectei 
places. 
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These  disasters  are  almost  invariably  costly^  in  view  of  the  size, 
weight,  and  speed  of  the  modem  tyi>e  of  lake  vessels,  and  their  fre- 
quent occurrence  inflicts  heavy  losses  on  vessel  owners,  which,  in  view 
of  the  re8i)on8ibility  of  the  United  States  Government  for  the  protec- 
tion and  furtherance  of  lake  commerce,  onght  not  longer  to  continue. 

In  many  cases  the  dangerons  obstructions  are  of  small  extent,  and 
could  be  readily  taken  out  by  blasting.  In  others  the  sand  and  gravel 
shoals  could  easily  be  dredged  away  and  would  not  probably  re-form. 
In  still  others  it  might  be  found  more  economical,  and  x>08sibly  more 
advantageous,  to  buoy  or  light  the  obstruction  than  to  remove  it^  but 
in  any  case  a  thorough  examination  is  required  to  determine  the  best 
course  to  pursue. 

What  the  association  at  this  time  believes  to  be  imperatively  needed 
is  the  construction  of  a  vessel  specially  adapted  to  the  examination  of 
all  suspicious  and  dangerous  localities,  the  survey  of  the  obstructions, 
and  the  summary  removal  of  rocks,  bowlders,  etc.,  that  a  proper  survey 
and  blasting  outfit  could  readily  deal  with. 

Consideration  has  been  given  the  subject,  and  the  cost  of  such  an 
equipment  is  estimated  at  about  $100,000,  viz,  $85,000  for  the  vessel 
and  $15,000  for  the  equipment,  with  an  annual  cost  of  maintenance  of 
$15,000  or  $20,000.  ^ 

llie  general  description,  etc,  of  the  vessel  the  association  has  in 
mind  are  as  follows:  Length,  160  feet;  width,  30  feet;  draft,  9  feet; 
double  bottom;  twin  screws;  ample  power  of  boiler  and  engine;  decks 
open  at  each  end,  with  steam  capstans  and  steam  derrick  hoists  bow 
and  stem ;  a  suitable  wrecking  pump,  diving  outfit,  and  blasting  and 
mechanical  appliances  of  the  various  kinds  needed,  with  ample  quar- 
ters for  ship's  company,  survey  party,  and  other  necessary  employes. 

There  would  also  be  needed  adequate  boat  facilities,  including  par- 
ticularly two  steam  launches  for  sweeping  the  bottom,  rafts  for  moor- 
ing over  rocks  to  examine  them,  etc. 

Such  a  vessel,  with  a  suitable  survey  and  working  party  on  board, 
could  perform  inestimable,service  to  the  lake-vessel  interests,  and  save 
yearly  an  immense  sum  in  damage  and  repairs,  besides  furnishing  in- 
formation for  correcting  the  lake  charts,  which  are  now  in  many  respects 
lacking  in  recent  information. 

The  association  desires  to  secure  the  cooperation  of  the  Chief  of  En- 
gineers in  this  important  matter,  and  since  the  Engineer  Department 
of  the  Army  is  in  charge  of  the  improvement  of  harbors  and  navigation 
generally,  and  of  the  lake  charts,  it  is  asked  that  you  include  in  your 
estimates  to  Congress  a  recommendation  for  the  procuring  of  a  survey 
and  wrecking  plant  of  the  character  above  described,  to  be  operated 
under  the  direction  of  your  Department. 

In  addition  to  the  vessel  and  equipment  there  should  be  a  fund  for 
keeping  it  in  service  throughout  the  year,  when  able  to  move,  and  with 
a  contingent  ftind  for  removal  of  rocks  and  ree&  and  shoals  by  dredging 
and  blasting  as  rapidly  as  they  can  be  definitely  located  and  examined. 

Trusting  that  our  endeavors  in  this  direction  may  approve  themselves 
to  your  judgment  and  official  sanction,  and  hoping  that  you  may  afford 
us  an  opportunity  for  fuU  explanation  of  our  needs, 
I  am,  general,  very  respectfolly, 

Geo.  p.  McKay, 

Secretary. 

General  Casey, 

Chief  of  EngineerSj  U.  8.  -A.,  Washington^  D.  (7. 


«2d  Gonobess,  )  '  HOUSE  OF  BEPBBSBNTATIVES.     ( Ex.  Doo. 
lat  Session,     i  \   No.  25. 
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LETTER 

FROM 


THE  ACTING  SECRETARY  OF  WAR, 


TIUK0MXTnNa. 


With  a  letter  from  the  Chief  of  UngineerSj  report  of  Board  of  Engt- 
neere  on  dam  in  Big  Sa/ndy  River  near  Louisa^  Ky. 


Jakuast  5, 1892.— Beferred  to  the  Committee  on  Biven  and  Harbors  and  ordeired 

to  be  printed. 


Wab  Depastmbi(t, 
Washington^  December  5, 1891. 

Sib:  I  bave  the  honor  to  transmit  herewith  a  letter  from  the  Chief 
of  Engineera,  dated  l^ovember  20, 1891,  inclosing  a  copy  of  a  report  of 
a  Boanl  of  Engineer  OfBieers  appointed  to  consider  and  report  upon  the 
snbjeet  of  sabetitating  a  movable  dam  in  the  Biff  Sandy  Kiver,  near 
Louisa,  Ky.,  in  lieu  of  a  dam  of  a  fixed  type  at  that  site,  which  had 
already  been  authorized  and  was  under  construction  at  the  time  of  tiie 
appointment  of  the  Board. 

After  foil  and  careful  consideration  of  the  matter,  the  Board  is  of 
ojHnicm  that  a  movable  dam  is  best  suited  for  this  site,  and  recommends 
its  substitution  for  that  previously  authorized. 

In  event  of  the  recommendation  of  the  Board  being  favorably  consid- 
ered by  Congress,  the  Chief  of  Engineers  reports  that  a  farther  appro- 
priation of  $76,000  will  be  necessary  to  construct  such  a  type  of  dam. 
Very  respeetftilly, 

L.  A.  Gbant, 
Acting  Secretary  of  Wa/r. 

The  SPXIEXB  of  THB  HOUBE  of  BlBPSBSBNTAXiyBS. 


OFFIOB  of  THB  CHIBF  OF  ENOINEEBS, 

Uni'Ted  States  Abdct, 
Washington^  D.  0.,  November  20^  1891. 

Sib  :  At  the  request  of  Hon.  Thomas  H.  Paynter,  M.  C,  and  others 
interested  in  the  navigation  of  the  Big  Sandy  Biver,  Kentucky,  a 
Board  of  Oflftoers  of  the  Corps  of  Engineers  was  constituted  by  the 
Secretary  of  War  to  consider  and  report  upon  the  sulyect  of  the  dam 
to  be  buUt  in  the  Big  Sandy  Biver,  near  Louisa,  Ky.,  and  I  now  have 
the  honor  to  submit  the  accompanying  copy  of  t^e  report  of  the  Board, 
dated  November  10, 1891. 
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A  dam  of  the  fixed  type  had  already  been  aathorized  and  was  imdi 
construction  at  this  site  when  the  interested  i^artiea  requested  thati 
movable  dam  be  substituted  for  the  fixed  dam.    The  subject  reporti 
on  by  the  Board  is  in  regard  to  the  character  of  dam  that  should  i 
built.    It  will  be  seen  that  the  3oard  has  given  the  subject  full  aM; 
careM  consideration,  and  is  of  the  opinion  that  the  best  type  of  dai 
fur  the  site  at  Louisa  is  a  movable  dam  of  needles  supported  by  trestla 
and  recommends  the  substitution  of  that  type  for  the  fixed  diun  now  i 
course  of  construction.    The  estimated  cost  of  constructing  the  mof 
able  dam  proposed  is  (93,000,  and  as  there  are  only  tl7,0W)  on  haji] 
available  for  the  fixed  dam,  a  further  appropriation  of  976,000  will  kl 
necessary  if  the  views  of  the  Board  are  to  be  carried  out. 

I  concur  in  the  recommendationcof  the  Board,  and  recommend  till 
the  report  be  transmitted  to  the  Speaker  of  the  House  of  Bepreflent» 
tives  for  the  information  of  the  Committee  on  Bivers  and  Harbors. 
Very  respectfully,  your  obedient  servant, 

Thos.  Linoolk  Caset, 
Brig.  Om.j  Chief  of  JBngineer$. 

Hon.  Bedfield  Prootor, 

Secretary  of  War. 


BBPOBT  OF  BOABD  OF  OFFICEBS   OF   THE  COBPS  OF  ENOHTEEBS  CI 
DAM  IN  Bia  SANDT  BIYEB,  NEAB  LOUISA,  KENTUCKY. 

NOTEMBEB  10,  1891. 

Genebal:  The  Board  of  Officers  of  the  Gori>s  of  Engineer&  consti 
tuted  by  Si)ecial  Orders  No.  31,  firom  your  office.  May  20, 1891,  "to  coi 
sider  and  report  upon  the  subject  of  the  dam  to  be  built  in  the  Bi; 
Sandy  Biver,''  near  Louisa,  Ky.,  have  the  honor  to  submit  final  repon 
as  follows: 

A  dam  had  already  been  authorized,  and  was  under  construction,  i 
the  fixed  type;  and  while  this  construction  was  ^ing  on  the  subject  of 
the  dam  was  referred  to  the  Board  because  of  a  communication  addressed 
to  the  Hon.  John  Sherman  by  Mr.  £.  Nigh,  of  Ironton,  Ohio,  dated  Maj 
2,  1891,  and  referred  by  the  Senator  to  the'Secretary  of  War.  In  Mr. 
Kigh's  communication  objection  was  made  to  the  type  of  dam  then  under 
way,  and  preference  was  expressed  for  a  ^^  wicket  dam  instead  of  the 
kind  now  being  built,''  and  a  request  was  made  ^^  to  have  the  matter  iih 
vestigated  fully  before  proceeding  with  the  work.''  This  communicatios 
was  referred  for  consideration  and  report  by  this  Board,  and  thus  the 
Board  are  to  consider  and  report  in  regard  to  the  kind  of  dam  whid 
should  be  built  at  the  site  in  question. 

In  accordance  with  the  terms  of  the  order,  the  Board  assembled  at 
Louisa,  Ky.,  on  the  afternoon  of  June  2,  and  on  the  next  day,  at  10 
a.  m.,  in  the  court-house  at  Louisa,  heard  the  statement  of  parties  in 
interest.,  some  in  favor  of  abandoning  the  construction  of  the  fb^ed  dam, 
then  uDder  way,  and  substituting  therefor  a  movable  dam,  and  others  in 
favor  of  carrying  the  construction  of  the  fixed  dam  to  completion. 

The  public  meeting  was  quite  large,  composed  of  representatives  firom 
Catleltsburg,  Louisa,  and  other  towns  on  the  river  and  its  forks,  as  well 
as  pai'ties  on  the  Ohio  River  having  business  relations  with  the  river, 
and  the  interest  shown  in  the  subject  before  the  Board  was  unusually 
great.    Opportunity  was  given  for  very  full  discussion.    Those  speaking 
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in  favor  of  the  movable  dam  were  nnanimoas  in  exprearing  their  prefer- 
ence for  building  no  dam  at  all,  nnless  the  dam  be  movable,  and  expressed 
apprehensions  as  to  the  following  points: 

(1)  The  lock  can  not  be  operated  rapidly  enough  to  pass  the  rafts  as 
they  arrive,  whereby  delay  will  be  caused,  to  the  detriment  of  the  raft- 
ing interests. 

(2)  Because  of  the  large  quantities  of  sand  moving,  the  pool  will  so 
All  up  as  to  be  useless,  and  for  the  same  reason  the  exit  firom  the  lock 
below  wiU  so  fill  in  with  sand  as  to  prevent  the  passing  of  rafts  even 
during  a. great  part  of  the  rafting  stages. 

Those  opposed  to  the  change  of  type  desire  the  work  to  be  carried  on 
as  at  present  authorized,  because — 

(1)  The  dam  now  under  construction  can  be  completed  and  made 
available  at  an  earlier  period  than  a  dam  of  the  changed  type  can  be 
bnilt. 

(2)  The  system  of  fixed  dams  will  costless  than  a  system  of  movable 
dams,  and  consequently  the  river  will  be  sooner  improved  with  the 
periodic  appropriations  made  for  the  work« 

These  i>arties  dissent  from  the  parties  opposed  in  regard  to  the  appre- 
hensions of  serious  evils  inherent  to  the  fixed  type  when  applied  to  the 
Big  Sandy  Biver. 

With  this  report,  and  returned  with  the  original  case  are  a  number 
of  communications  in  which  i>arties  iu  intere^  have  expressed  views 
on  both  sides  of  the  question  at  issue  and  to  which  attention  is  invited. 

This  first  dam,  while  one  in  a  series  of  similar  structures,  is  specially 
intended,  in  advance  of  the  construction  of  others  in  the  series,  to  provide 
a  i>ool  for  the  harboring  of  loaded  barges  during  low  water.  These 
boats  can  not  get  out  of  the  pool  during  low  water  because  of  the  lack 
of  depth  below  the  lock  and  out  to  the  Ohio  River.  A  rise  from  the 
upper  river  must  then  be  awaited.  The  rises  from  the  upper  river  bring 
large  numbers  of  rafts,  and  it  would  then  come  about  tlmt  the  boats  ac- 
cumulated in  this  harboring  pool  and  the  t^'riving  rafts  would  {dl  be 
seeking  passage  through  the  lock  during  these  periods  of  high  water. 
To  what  extent  this  demand  would  tax  the  capacity  of  the  lock  in  cer- 
tain periods  of  time  can  not  be  determined  from  any  dalA  now  at  hand. 
To  assume  how  many  barges  would  be  harbored  in  the  pool  at  any  one 
time  would  be  mere  guesswork.  Information  in  regard  to  the  number 
of  rafts  arriving  per  hour  for  any  defined  period  is  very  indefinite. 
Attention  is  invited  to  the  following  tabular  statement: 

Jhkber  output  of  Big  Sandy  Bivor,  1881^90. 
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1883 
1883 
1884 
1886 
1880 
1887 
1888 


1880 


Cnbiofeet. 


ft,  624, 000 
4,005,000 
8,236,990 
4,844,505 
8,171,800 
0,089,060 
5,826,210 
4,555,000 
'4,818»7a5 
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IfmnbOT  of 
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090 
687 
778 
543 
1,021 
1,211 
006 
600 
002 


10 

80 

08 

143 


182 
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Beoord  last  half  year  only ;  no  record  for  ilxst  half  year. 


Beoord  for  flxat  half  year  only ;  no  record  for  laat  half  year. 
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the  higher  stages.  Kecessarily,  then,  this  arresting  of  tiie  downstream 
movement  of  sand  will  be  very  much  less  for  a  movable  dam  than  for 
a  fixed  one,  and  for  the  former  type  of  dam  will  attain  a  mazimnm  be- 
fore the  navigation  and  the  availability  of  the  pool  for  harboring  boats 
are  interfered  with  to  the  extent  which  would  result  firom  the  eonstmc- 
tion  of  a  fixed  dam. 

With  a  movable  dam,  navigation  being  through  the  dam  and  not 
through  the  loek  at  all  the  higher  stages,  as  the  river  falls  it  may  be 
easily  determined  whether  there  has  been  any  deposit  of  sand  to  inter- 
fere with  the  passage  through  the  lock;  if  such  be  found,  t&e  deposit 
can  be  removed  and  the  lock  put  in  perfect  conditi(m  for  use  before  the 
dam  need  be  closed;  thus  navigation  will  not  be  prevented  for  an  in- 
stant. 

The  practical  use  of  a  movable  dam,  as  indeed  of  any  dam,  involves 
a  supply  of  water  to  cover  the  leakage  through  it  when  closed,  otiier- 
wisethe  maintenance  of  the  pool  to  its  normal  or  even  to  a  useful  level 
wiD  be  impracticable.  Measm^ements  of  the  discharge  of  the  river  at 
stages  varying  from  16.2  feet  on  the  gauge  down  to  U8  feet  on  the 
gauge  have  been  made,  and  a  tabulation  of  these  measurem^its  is  m* 
closed  with  this  report.  In  a  wicket  dam  tiie  spaces  between  the  wickets 
are  4  inches  wide.  Under  the  conditions  at  Louisa  the  discharge 
through  one  of  these  spaces  at  low  water  would  be  about  521  cuIhc  feet 
per  second  if  the  wickets  were  as  high  as  at  dam  ]N'o.  5,  Great  Kanawha 
Kiver. 

If  we  assume  a  weir  with  wickets  8  feet  high,  the  dischar^  through 
one  space  would  be  about  24^  cubic  feet  x>er  second.  If  wickets  be  4 
feet  from  center  to  center  throughout,  this  leakage  through  the  spaces 
-per  foot  of  pass  would  be  about  IS  cubic  feet,  and  per  foot  of  weir  would 
be  about  6  cubic  feet  per  second.  Assuming  for  the  Louisa  dam  124  feet 
for  the  pass  and  176  feet  for  the  weir,  there  would  be  required  about 
2,680  cubic  feet  per  second  to  supply  this  leakage;  that  is,  an  amount 
equal  to  the  discharge  of  the  stream  at  the  gauge  reading  of  5  feet,  or 
somewhat  over. 

The  spaces  between  the  wickets,  however,  are  covered  at  need  by 
scantlings  called  joint  covers,  laid  comerwise  upon  them.  An  actual 
exx>erience  with  a  discharge  measurement  on  the  Great  Kanawha 
Biver  has  given  the  following  data:  There  are  62  wickets  in  the  pass 
and  53  on  the  weir:  those  in  the  pass  are  13  feet  vertical  height  from 
the  siQ  to  the  top  of  the  wicket,  and  inclined  at  an  angle  of  15^^ ;  simi- 
larly those  on  tiie  weir  are  5  feet  high,  and  inclined  to  an  angle  of  12^. 
The  water  below  the  dam  stood  1.64  feet  above  the  sOl  of  the  pass.  The 
pool  was  maintained  at  flfbeen-hundredths  of  a  foot  below  the  tops  of 
tiie  wi^ets.  Und^  these  conditions  the  discharge  though  each  space 
between  the  wick^»  of  the  pass  would  be  nearly  52  cubic  feet  per  sec- 
mid^  and  tiirough  each  si>ace  between  the  wickets  on  the  weir  about  12 
oubic  feet;  that  is,  it  would  require  3,860  cubic  feet  per  second  to  sup-, 
ply  the  leakage  through  these  spaces  of  Dam  5.  Joint  covers  had  been 
placed  over  60  of  the  spaces  in  the  pass,  and  over  21  spaces  on  the 
weir.  The  discharge  of  the  stream  was  measured  below  the  dam  and 
found  to  be  about  1,130  cubic  feet  per  second.  This  measurement  was 
taken  below  the  Elk  Kiver,  and  assuming  the  discharge  of  that  tribu- 
tary as  low  as  30  cubic  feet,  the  balance  of  1,100  cubic  feet  maintained 
the  pool  of  Dam  5  to  the  level  and  under  t^e  conditions  stated;  that  is, 
this  partial  covering  reduced  the  amount  necessary  to  maintain  the 
I>ool  to  30  per  cent  of  that  necessary  to  supply  the  aischarge  through 
all  the  spaces  if  uncovered.    There  were  2  spaces  in  the  pass  and  32  on 
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the  weir  nncoyered.  The  estimated  discharge  through  these  spocei 
was  about  488  cubic  feet  per  second,  leaving  612  cubic  feet  as  the  leak 
age  thi*ough  the  joint-covered  x>ortion  of  the  dam,  and  between  tht 
wickets  and  the  sills  of  that  x>ortion  not  joint-covered.  Omitting  con 
sideration  for  the  time  of  the  leakage  under  the  wickets  having  no  joint 
covers,  the  leakage  through  the  joint-covered  x>ortion  of  the  cUun  would 
be  less  than  1}  cubic  feet  per  foot  of  the  aggregate  length  of  the  joint 
covered  x>ortions  of  the  pass  and  weir.  But  the  leakage  under  the 
wickets  is  not  to  be  neglected,  so  that  the  actual  leakage  x>er  foot  of  t^c 
aggregate  lengths  of  joint-covered  wickets  is  still  less  than  that  givea 
Then,  again,  the  leakage  i>er  foot  of  weir  in  any  condition  is  much  less 
than  for  the  pass;  consequently,  if  the  weir  were  joint  covered  through- 
out, the  average  leakage  per  foot  would  on  that  account  be  still  forUier 
reduced. 

For  the  site  of  Louisa^  where  the  aggregate  length  of  the  pass  and 
weir  would  be,  say,  300  leet,  the  data  above  noted  permits  us  to  assume 
with  much  assurance  of  correctness  that  the  leakage  through  the  dam, 
if  joint  covered,  would  not  much  exceed  1^  cubic  feet  per  second,  and  the 
pool  yet  remain  with  a  useful  available  depth  throughout,  say  a  leak- 
age of  500  cubic  feet  per  second,  equal  to  the  discharge  for  the  gauge 
reading  of  2.8  feet.  The  water  was  below  this  stage  for  past  years  as 
follows: 
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It  is  believed  that  by  means  not  difficult  of  application  the  leakage 
could  be  reduced  to  1  cubic  foot  i>er  foot  of  dam,  say  to  300  cubic  feet 
per  second,  equal  to  the  discharge  for  the  gauge  reading  of  2}  feet, 
nearly.    A  lower  stage  than  this  obtained  in  past  years  as  follows: 
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The  estimated  discharge  through  the  spaces  between  needles  in  the 
aggregTQite  is  about  one-fourth  the  estimated  discharge  through  the 
spaces  between  the  wickets  for  the  same  length  of  dam  or  for  a  dam 
near  Louisa,  say  about  700  cubic  feet  per  second.  K  the  discharges 
through  the  needles  be  reduced  by  the  application  of  additional  cover 
even  no  more  in  proportion  than  the  simple  placing  of  joint  covers  has 
been  found  to  decrease  the  discharge  through  Dam  5  of  the  Great  Ka- 
nawha improvement,  the  lowest  discharge  so  far  measured  for  the  Big 
Sandy  will  sufSce  to  maintain  the  pool  to  a  useful  height.  This  addi- 
tional cover,  in  the  opinion  of  the  Board,  is  easily  feasible. 

It  is  observed  that  the  lowest  gauge  reading  so  far  reached  this  year 
and  for  which  measurement  of  discharge  has  been  made  is  not  so  low 
as  has  been  recorded  in  past  years;  the  low  water  of  1883  was  1.23  feet 
lower.  How  much  less  the  discharges  were  in  the  lower  recorded 
stages  of  past  years  can  not  be  ascei^ained  or  even  estimated.  There 
are  indications  that  the  bottom  of  the  stream  has  filled  somewhat  with 
sand  in  these  latter  years,  and  a  result  of  this  filling  would  be  that 
lesser  discharge  would  correspond  to  higher  gauge  reading.  So  that, 
though  the  gauge  reading  has  been  as  much  lower  as  stated,  it  does 
not  prove  that  the  discharge  has  been  correspondingly  low.  The  tabu- 
lation of  the  gauge  record  indicates  an  obliteration  of  the  lesser  gauge 
readings  as  time  progresses;  such  would  actually  result  from  filling  of 
the  bottom. 

After  fcJl  and  careM  consideration  of  aJl  the  elements  determining 
a  decision,  the  Board  are  of  opinion  that  the  best  type  of  dam  for 
the  site  at  Louisa  is  a  needle  dam,  and  they  recommend  the  substitu- 
tion of  that  type  for  the  fixed  dam.  It  is  further  recommended  that  the 
height  of  the  dam  from  the  siU  of  the  pass  to  the  top  of  the  wickets  be 
Hx&i  at  13  feet,  and  that  the  dam  be  built  across  the  river  opposite  the 
tail  wall  of  the  lock  as  is  done  in  our  practice,  leaving  all  other  details 
to  be  wrought  out  by  the  officer  in  charge. 

The  needle  dam  for  the  site  near  Louisa  will  cost  somewhat  less  than 
a  wicket  dam. 

In  1879  the  recommendation  was  made  by  the  officer  in  charge  to 
build  a  fixed  dam,  with  a  view  of  ultimately  turning  the  fixed  dams  into 
movable  ones.  Since  that  time  exx)erience  has  been  had  in  this  country 
with  the  operation  and  action  of  movable  dams,  and  the  Board  are  of 
opinion  that  the  trial  now  made  should  be  with  that  kind  of  dam. 

With  this  report  are  inclosed  a  number  of  letters  and  papers  ad- 
dressed to  the  Board,  and  a  list  of  them  is  also  herewith. 

Estimated  cost  of  constructing  a  movable  dam  of  needles,  supported 
by  trestles,  Poir6e  system,  on  Big  Sandy  River,  near  Louisa,  Ky. :  Kavi- 
gable  pass,  125  feet;  weir,  175  feet;  vertical  height  of  needles  of  pass, 
13  feet;  of  weir,  8  feet 

PASS  AND  WBIB. 

Fixed  parts: 

Stone  siU,  223.75  oubio  yardB,  at  $20 $4,475.00 

Rear  trestle  stone.  102.5  cubic  yards,  at  $16 1,640.00 

Squared  stone,  839  cubic  yards,  at  $7 5,873.00 

Paving  stone,  315  cubic  yards,  at  $10 3,150.00 

Concrete  stone,  2,688  cubic  yards,  at  $7 18,816.00 

Wrought-iron  tie-rods,  etc.,  13,200  pounds,  at  4  Cents 528. 00 

Cast-iron  anchors,  11,000  pounds,  at  4cents 440.00 

Trestle  journal-boxes,  17,625  pounds,  at  7  cents 1,233.75 

BoltSynuta 300.00 

36, 455. 75 
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Cofierdam 15,O0C 

28,O0C 

Cost  of  fetuidation,  |Mim  and  weir • — « 96)45£ 

Cost  of  abntment  and  pier 12,0(K 

Cost  of  movable  parts  above  foundation 14,50( 

86,964 

Taking  down  old  abutment,  1,100  cubic  yardSy  at  $1 • $1,10( 

New  upper  gates 3,00( 

Excavating  upper  approach,  10,000  cubic  yards,  at  $1 10, 00( 

Cutting  down  upper  mitre  and  head  wall  6  feet,  S86  cubic  yards,  at  $2.60..  961 

Paving  bank  about  abutment S,00( 

101,02 

Deduct  value  of  2,000  cubic  yards  stone  in  present  abutment  and  in  yaird, 
at  $6.60 _ 11,0« 

98,02 

The  canse  of  the  delay  in  sending  this  report  has  been  the  neeeff 
of  obtaining  certain  infomtation  as  to  the  disciiarge  of  tiie  rlTer  at  ] 
stages,  and  this  conld  only  be  had  by  waiting  for  the  river  to  fiilL 
tabulation  of  the  discharge  measurements  is  herewith. 

Wm.  p.  OsiiOHnx. 
Colonelj  Cotpa  ofEngn 

D.  W.  LOCKWOOD, 

M€^  cfEngineen 
Thokas  Tubtub, 
Oofiaimj  Carpi  cflmgineen 
Brig.  Oen.  Thomas  L.  Oasey, 

Chief  of  EngineerMy  U.  SLA. 
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WATER  WAY  BETWEEN  ITBW  ETVEE  AND  SWANSBOBO, 

KOBTH  OABOLINA. 


LETTER 

FROM 

THE  ACTING  SECRETARY  OF  WAR, 


TRANSMrmKO 


A  copy  of  a  letter  from  the  Chief  of  Sngineerg  in  reference  to  the  appro- 
priation  for  the  improvement  of  ihe  water  way  between  New  River  and 
SwansborOj  y.  C. 


January  5, 1882.— Beferred  to  the  Committee  on  fiiren  and  H«rb<nn  end  ordered  to 

be  printed. 


Wab  Dspabtment^ 
Washinffton^  December  8,  ld9L 

Sib:  B^erring  to  fte  «|^ropTiatioii  of  $5^000  made  in  the  river  and 
harbor  act  of  Septmiber  19,  1890,  for  the  improyement  of  the  water 
way  between  Few  Kiver  and  Swansboro.  K.  0.,  I  have  the  honor  to 
traAsmit  herewith,  for  the  information  of  tne  proper  committee,  a  copy 
of  a  letter  from  the  €hief  of  Engineers,  dated  Noyember  24, 1891,  re- 
porting the  action  of  the  Engineer  Department  in  the  premises  in  view 
of  the  inclosed  copy  of  the  act  of  the  legislature  of  Korth  Garolinai 
which  is  referred  to  in  the  commnnioation  of  the  Chief  of  Engineers. 
Very  respectfdlly, 

L.  A.  Gbaht, 
Acting  Secretary  of  War* 
The  Speakeb  of  the  Hotjsb  of  Bbpbbssntatiybb. 


Office  of  the  Ohief  of  Bnoiiveebs, 

United  States  Abmt, 
WaMmfiton^  D.  C.,  November  24y  1891. 

Sib  :  I  have  Ihe  honor  to  state  that  hi  compliance  with  a  requirement 
of  the  river  and  harbor  act  of  August  11,  1888,  an  examination  of  the 
^<  waterway  between  New  Biver  and  Swansboro,  N.  0.,''  was  made  by 
Gapt.  W.  H.  Bizby,  Oorps  of  Engineers,  who,  in  I'^^yrt  dated  March  13, 
1889,  stated  that  it  was  worthy  of  improvement  This  rex>ort  was  trans- 
mitted to  Congress,  and  an  appropriation  of  $5,000  for  the  improvement 
of  the  water  way  was  made  in  the  river  and  harbor  act  of  September  19, 
1890. 
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d  the  owner  of  said  l«nd  shall  likewise  select  two  freeholders  of  the  same  connty, 
vrho  shall  ascertain  the  valoe  of  said  land,  they  first  dedacting  the  enhanced  yalne 
of  adjoininff  lands  which  mav  belong  to  the  owner  of  said  lands  by  the  establish- 
■nent  of  snon  steamboat  landing  or  by  the  opening  njp  for  navigation  of  snch  canal, 
■uid  by  adding  any  particular  lo8s*or  damage;  and  if  these  four  assessors  can  not 
m^gX^^f  they  shall  call  in  a  fifth  snch  freeholder,  and  upon  the  payment,  or  tender  of 
^payment,  of  the  amoont  so  assessed  by  the  president,  the  title  of  the  land  so  ap^ 
jipraised  shall  thereby  rest  in  the  said  corporation :  Provided^  That  either  party  may 
■appeal  from  the  decision  of  said  appraisers  to  the  superior  court  of  the  coun^ 
-"wherein  the  land  lies  upon  the  question  of  the  amount  assessed:  And  provided 
Jmriker^  That  no  more  than  one  acre  of  land  at  any  one  landing  shall  be  liable  to  be 
«o  condemned  for  the  purposes  of  a  warehouse  and  landing. 

Sbc.  6.  That  the  president  and  directors  shall  have  power  at  any  time  to  borrow 
snoney  upon  the  lands  of  the  company  and  to  secure  the  same  by  mortgage  or  other 
Qegal  assurance. 

Sbc.  7.  That  the  said  company  shall  haye  the  ezclusire  right  to  conyey  and  trans- 
-^ort  freight  and  passengers  over  and  alons  the  waters  of  said  sounds ;  that  is  to  say, 
Irom  what  is  commonly  called  the  head  of  the  sound,  in  New  Hanoyer,  northwardly 
«nd  return  to  the  waters  of  New  Riyer,  in  Onslow  County,  and  thence  on  to  Swans- 
boro  by  steamboats  and  sailing  yessels,  and  at  snch  rates  as  said  company  shall  pre- 
-oribe:^  Primidedf  That  said  company  shall  open  a  connection,  whenever  necessary, 
between  the  waters  of  said  sounds  by  canal  sufficient  to  carry  into  effect  the  objects 
of  this  charter. 

Ssc.  8.  That  said  company  shall  have  the  power  and  authority  to  construct  and 
open  a  ship  canal  connecting  the  waters  of  Wrightsville  Sound,  or  Masonboro  Sound, 
with  the  waters  of  the  Cape  Fear  River,  and  to  this  end  may  use  the  creeks  and  wa- 
ter courses  at  all  intermediate  points,  and  may  seize  and  cause  to  be  assessed  all 
lands  necessary  therefor,  under  the  restrictions  and  provisions  contained  in  section 
t.Y^  of  this  chapter,  and  shall  have  power  to  fix  the  tariff  of  tolls  for  all  vessels  that 
said  company  mav  allow  to  pass  through  the  same,  and  to  demand  and  collect  said 
tolls ;  and  the  said  company  snail  have  uie  exclusive  right  for  the  period  of  ten  years, 
from  and  after  the  ratification  of  this  act,  to  construct  the  canal  aforesaid. 
SiBC.  9.  That  this  act  shall  be  in  force  from  and  after  its  ratification. 
Ratified  the  thirteenth  day  of  February,  anno  Domini,  one  thousand  eight  hundred 
and  eighty-nine. 
A  troe  copy. 

Mason  M.  Patrick, 
Flr9%  lAtmUmami  of  Bmgmoen, 
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S2d  Gonob^^s,  1    HOUSS  OF  BEPBEfiKfTATrVES.     ( Ex.  Doc. 

J  \   No.  27. 


1st  Setaion. 


LTinmAVElf  BAY,  VIBGIKIA. 


LETTEK 

VBOU 


THE  ACHNG  SECRETARY  OF  WAR, 


TRANSMITnKO, 


WUh  a  letter  from  the  Chief  of  Bngineere^  report  of  the  exam%fuUio%  emA 

Burveji  of  Lynnhaven  Bagj  Virginia. 


Jakxtabt  5|  1892.— Beferred  to  the  Committee  on  Sivert  and  Harbors  and  ordered 

to  be  printed. 


Was  DXPABTMENTy 

Washinffto»j  December  8^  1891. 

Sib  :  I  have  the  honor  to  inclose  herewith  a  letter  firem  the  Ohief  ot 
KngineerSy  dated  November  20^  1891,  together  with  a  copy  of  a  report 
fiM>m  Uent.  GoL  Peter  0.  Hains,  Corpg  of  Engineers,  dated  November 
:i2^  1891,  of  an  exanunation  and  survey  for  a  breakwater  to  form  a  har- 
l>or  of  safety  and  refuge  in  Lynnhaven  Bay,  near  Cape  Henry,  at  the 
Ibot  of  Chesapeake  Bay,  Virginia,  made  by  Mm  in  compliance  with  the 
-provisions  of  the  act  of  Congress  approved  March  S^  189L  The  cost  of 
such  a  breakwater  is  estimated  at  il,655,53& 
Very  respectfully, 

L,  A.  Obakt, 
Aeting  Secretary  of  War^ 

The  SpbAexb  of  thb  House  op  Bbpbbsbittativbs. 


Qffiob  of  thb  Ghibf  of  Evgineebs, 

Unitbd  States  Abht, 
Washington^  D.  C,  November  20, 1891. 

Bib  :  I  have  the  honor  to  submit  herewith  copy  of  report,  with  maps, 
dated  November  12, 1891,  upon  examination  and  survey  ^^  for  a  break- 
water to  form  a  harbor  of  safety  and  refuge  in  Lynnhaven  Bay,  near 
Cape  Henry,  at  the  foot  of  Chesapeake  Bay,  Virginia,"  made  by  Lieut. 
Cot  Peter  C.  Hains,  Corps  of  Engineers,  in  compliance  with  provisions 
of  act  of  Congress  approved  March  3, 1891. 

The  cost  of  a  breakwater  4,500  feet  long  constructed  of  concrete 
blocks  laid  dose  and  bonded  together,  upou  a  riprap  base^  wiUi  an  ap- 
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proximate  location  as  shown  on  the  accompanying  map,  is  estinu 
11,555,538. 

Very  respectfolly,  yonr  obedient  servant, 

Thos.  Lincoln  Casey, 
Brig.  Oen.j  Chief  of  Engin 
Hon.  Bbdfield  Pboctob, 

Secretary  of  War. 
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examination  and  survey  for  breakwater  for  harb< 
refuge  in  lynnhaven  bay,  near  cape  henry,  at  f0< 
chesapeake  bay,  virginl/l 

United  States  Bnoineeb  Office, 
WaMngtoUj  D.  0.,  November  U^, : 

Oenebal:  The  act  of  Congress  approved  March  3, 1891,  in  r 
to  a  breakwater  at  Lynnhaven  Bay,  is  as  follows: 

Be  it  emaeted  hjf  ike  Senate  and  ffaueecf  Rme$enta(kpe$  of  the  United  8tate$  of 
<m  Ccngreu  ateembled^  That  the  Secretary  of  War  is  hereby  directed  to  canae  e 
lion  and  sunrey  to  be  made,  and  the  estimated  cost  of  improvement  to  be  ei 
for  a  breakwater  to  form  a  harbor  of  safety  and  refuge  in  Lynnhaven  Bay,  m 
Henry^  at  the  foot  of  Chesapeake  Bay,  Virginia. 

The  survey  was  assigned  to  my  charge  by  Department  letter  of 
12, 1891.  The  field  work  was  intrusted  to  Frank  P.  Kellogg,  as 
eujrineer. 

The  oldest  reliable  survey  of  Lynnhaven  Bay  that  could  be  ol 
was  that  made  by  the  Coast  Survey  in  1853;  the  latest,  that  n 
1889.  Copies  of  these  were  placed  at  my  disposal  through  the  a 
of  the  superintendent,  Mr.  Mendenhall.  The  examinations  made 
Kellogg  were  conducted  chiefly  with  a  view  to  determining  the  ^ 
and  direction  of  the  currents  at  the  various  stages  of  ebb  and  flo< 
the  character  of  the  anchorage  grounds  to  be  covered  by  the  pr 
breakwater,  the  probable  erosive  action  of  the  waves  on  the  shoi 
and  whether  any  filling  has  taken  place  on  the  anchorage  grou 
the  bay. 

Owing  to  the  difficulty  of  working  without  a  steamer,  and  th€ 
amount  of  funds  assigned  for  the  work,  the  examination  was 
thorough  as  it  should  be  to  locate  with  accuracy  the  proper  sit 
breakwater  to  form  a  harbor  of  refuge.  Tidal  observations  were 
at  a  gauge  established  in  Lynnhaven  Creek  for  the  entire  mo 
August,  with  a  view  to  determining  the  mean  rise  and  fall.  The 
servations  show  that  during  the  month  of  August,  1891,  the  mean 
of  the  tides  was  1.73  feet.  The  extreme  range  was  3.1  feet.  Tl 
fers  considerably  firom  that  determined  by  the  Coast  Survey  foi 
and  May  preceding,  the  mean  range  for  those  two  months. beii 
feet.  The  extreme  height  of  storm  tides  will  perhaps  exceed  or 
high  tide  by  about  3  feet. 

The  examinations  show  that  there  is  good  anchorage  groiuid  th 
out  a  large  area  of  the  bay.  A  comparison  of  the  different  s 
shows  that  no  perceptible  change  has  taken  place  in  the  botto: 
but  little  change  in  the  shore  Une.  The  law  directing  the  sur\ 
for  its  chief  object  the  making  of  an  estimate  of  the  cost  of  tli 
struction  of  a  breakwater  for  a  harbor  of  refuge,  and  sufficien 
was  obtained,  it  is  believed,  for  that  purpose. 

The  Y)eat.\o^«AM$iifet  ^wcVv  a  work  has  only  been  determined  a] 
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xtended  Borvey  would  be  necessary  for  the  purpose  of  detenhining 
rith  greater  accuracy  the  force  and  direction  of  the  currents,  the  char- 
cter  of  the  bottom,  the  force,  direction,  and  duration  of  the  most 
evere  storms,  and  the  best  location  to  be  given  the  work  in  order  to 
asnre  the  maintenance  of  deep  water  at  the  anchorage,  and  not  cause 
hoaling  such  as  has  taken  place  at  the  Delaware  Breakwater. 

The  most  violent  storms  come  from  the  northwest  and  northeast. 
Fudged  from  the  records  of  the  Signal  Bureau,  there  appears  to  be 
^ut  Bttle,  if  any,  difference  in  their  duration  and  intensity,  those  from 
he  northwest  being  quite  as  severe  as  those  from  the  northeast.  But 
or  coasting  vessels  at  sea  a  northwest  wind  is  a  fair  one,  and  the  sea 
B  then  comparatively  smooth.  Under  ordinary  circumstances  a  harbor 
8  not  needed  in  a  northwest  gale,  but  when  the  storm  comes  from  the 
Lortheast  or  ea^t  the  wind  ha«  the  full  sweep  of  the  Atlantic  Ocean. 
Dhe  waves  attain  their  maximum  height  and  velocity  of  movement, 
rhe  land  is  then  on  the  lee  and  a  source  of  danger.  It  is  then  that  a 
larbor  of  refuge  is  chiefly  needed.  It  is  no  unusual,  sight  in  a  north- 
east gale  to  see  from  100  to  300  vessels  at  anchor  in  Hampton  Eoads, 
ibis  being  the  nearest  harbor. 

It  is  reported  that  in  the  last  thirteen  years  no  less  than  one  large 
ihip,  nine  barks,  one  brig,  four  steamers,  twenty-two  schooners,  and  a 
arge  number  of  small  craft  engaged  in  the  fishing  and  oyster  trade 
lave  been  lost  or  stranded  on  or  near  the  shore  of  Lynnhaven  Bay,  the 
OSS  of  these  vessels  and  .their  cargoes  being  accompanied  in  some  cases 
vy  loss  of  life.  On  February  3,  1886,  the  schooner  Anthea  Oodfrey 
oondered  in  Lynnhaven  Bay,  and  11  persons  were  lost.  March  18, 
889,  the  bark  E.  M.  Pettingill  also  went  to  pieces  with  the  loss  of  all 
n  board.  It  .would  thus  appear  that  a  harbor  of  refuge  at  Lynnhaven 
tay  is  demanded  for  humanity's  sake  no  less  than  for  commercial 
easons. 

The  distance  from  an  anchorage  in  Lynnhaven  Bay  to  the  usual  an- 
horage  in  Hampton  Beads  is  about  20  statute  miles.  Bather  than  run 
D  far  off  his  course  the  captain  of  a  vessel  will  frequently  keep  the  sea 
nd  take  his  chances,  whereas  If  there  was  a  harbor  near  by  he  would 
ake  advantage  of  it  and  ride  out  the  gale  at  anchor.  It  is  also  to  be 
emembered  that  in  a  northeast  gale,  the  weather  being  generally  thick, 
he  entrance  to  Hampton  Beads  can  not  safely  be  made  even  in  day- 
hne  without  a  pilot,  and  it  is  not  always  possible  to  get  one.  At  night 
he  entrance  should  not  be  attemx)ted  without  a  pilot,  unless  the  master 
3  familiar  with  it.  It  sometimes  thus  becomes  necessary  to  anchor  in 
diynnhaven  Bay,  but  the  anchorage,  though  good  to  hold  on  to,  is  only 
protected  on  the  south,  a  direction  from  which  the  severe  storms  do  not 
ome. 

A  harbor  of  refuge  at  Lynnhaven  Bay  would  be  of  especial  value  to 
he  barges  in  which  more  than  half  of  the  coal  tonnage  is  moved  from 
he  Chesapeake  north.  After  leaving  Hampton  Roads  there  is  no  suit- 
•"ble  anchorage  for  such  craft  until  Assateague  is  reached,  and  shelter 
Lere  is  denied  to  all  but  those  of  light  draft. 

It  is  not  alone  the  commerce  of  Korfolk,  Newport  News,  and  Balti- 
Qore  that  will  be  benefited,  though  that  is  large,  but  all  the  coasting 
i^ade  between  Northern  ana  Southern  ports. 

A  breakwater  to  form  a  harbor  of  refuge  at  Lynnhaven  Bay  should 
^  so  located  as  to  give  shelter  chiefly  from  northeast  gales.  At  the 
ame  time  it  is  desirable  that  it  should  also  afford  some  cover  from  the 
ortliwest.    I  have  therefore  located  the  structure,  which  is  to  be  un- 
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dentted  as  an  approximate  location  only,  as  shown  on  the  aceo 
ing  chart  The  easterly  arm  iS  made  3,000  feet  in  length,  the  n 
(me  1,600  feet—a  totallength  of  4,500  feet  This  would  give  a  a 
bor  for  a  fleet  of  at  least  300  vessels,  and  shoold  it  be  found  n€ 
in  the  fhture  to  increase  the  area  of  anchorage  room,  it  can  ei 
done  by  lengthening  either  arm  of  the  projected  stmctwre. 

The  cost  ai  a  l^eakwater  is  determined  by  l^e  details  of  itsec 
tion,  and  in  this  respect  there  is  great  diversity  in  practice.  It  i 
times  bnilt  as  a  random  pile  of  stones  called  nprax>,  tiie  slopes 
sides  being  those  that  they  will  naturally  take  nnder  the  aetioi 
waves.  Gnie  Delaware  Breakwater  is  a  sample  of  this  mode 
stmction.  Another  method  of  constmction  is  to  form  a  monnd 
rap  with  fhmi  12  to  22  feet  of  water  at  mean  low  tide  oi 
upper  snrflMe  as  a  foundation  for  a  rand(HD  i>ile  of  larger  stones 
Crete  blocks.  A  third,  is  to  form  a  mound  as  just  described,  ai 
lay  concrete  blocks  on  it  in  regular  order  so  as  to  form  a  solid  mi 
fourth,  is  to  build  up  a  solid  mass  of  eonerete  or  mas<niry  ffom  t 
tom.  The  third  method  is  the  one  most  generally  adopted  in 
constructions,  as  it  is  the  most  economic^  under  nearly  all 
stances. 

The  depth  of  water  at  the  site  of  the  Delaware  Breakwater  d 
differ  materially  from  that  at  the  site  of  the  proposed  brcaikw 
Ljmnhaven  Bay,  and,  as  it  has  withstood  the  most  severe  stoi 
Tears  without  serious  imj^airment,  it  may  si^ely  be  assumed  thai 
uar  construction  in  Lynnhaven  Bay  would  fulfill  its  object.  The 
the  Delaware  Breakwater,  however,  amounted  to  abwit  9550  pe 
foot,  and  a  similar  construction  in  Lynnhaven  Bay  would  eostb 
less. 

I  estimate  the  cost  of  a  breakwater  at  Lynnhaven  Bay,  cons 
in  a  manner  similar  to  that  in  the  Delaware,  as  follows: 


133  tons  of  lipTftp  lioiM  b^oir  U  feat  depth,  at  $2M. 
74  tons  of  riprap  stone  above  U  feet  depth,  at  $3.25, 


f    'I 


If  constructed  of  blocks  of  concrete  thrown  into  a  random  pi 
lar  to  the  mole  of  Algiers,  the  cost  would  be  as  follows: 

CoBiper  linear  foot. 


109  tons  riprap  stoDO,  at  $2.85 

29  oubic  yards  concrete  in  blocks,  at  $7 


If  constructed  of  concrete  blocks  of  regular  shape,  laid  ck 
bonded  together,  the  mass  being  founded  on  a  riprap  base,  as 
on  the  accompanying  sheet,  the  estimated  cost  would  be  as  folk 

Co9i  per  linear  foot, 

57  tons  riprap  stone,  at  $2.25 

U.l  onbie  yards  concrete  in  blooksyat$10 

5.2onbio  yards  concrete  en  masse,  at  $10 

8.3  cable  yards  concrete  in  bags^  at  $10 
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There  are  numerous  instances  of  breakwaters  bnilt  in  the  form  of  the 
latter  that  have  successfdlly  stood  the  attacks  of  waves  in  places  of 
^eater  exposure  than  that  at  Lynnhayen  Bay,  hence  it  may  be  consid- 
ered perfectly  safe  to  adopt  that  form  of  construction. 

The  entire  estimated  cost  of  such  a  breakwater,  of  the  total  len^h 
oi  4,500  feet,  as  shown  on  the  accompanying  map,  including  10  per  cent 
for  contingencies,  is  $1,555,538. 

I  would  recommend  the  latter  method  of  construction. 
Very  respectfhUy,  your  obedient  servant, 

Peteb  0.  EL^iNS^ 
Lieut  Colonel  J  Corps  of  Engineers. 
Brig.  Oen.  Thohas  L.  Oaset, 

Chief  of  Engineered  U.  8.  A. 
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THE  ACTING  SECRETARY  OF  WAR, 


TRAj^swrnNa, 


With  A  letter /ram  the  Chief  of  Engineers^  report  of  the  examination  and 

euroejfofthe  Wiliamette  River j  Oregon. 


Javuabt  6, 18Q2.~B6f6iTed  to  the  Committee  on  Riven  aiid  Harbon  and  ordeied 

to  be  printed. 


War  Departkekt, 

Washington^  December  8^  1891. 
Sis  :  I  Iwre  tke  honor  to  inelose  herewith  a  letter  from  the  Chief  of 
EngineerB^  dated  SToyember  24, 1891,  togeth^  wi^  a  oopy  of  a  rei)ort 
fron  1C^\  Thomas  H.  Handbuiy,  Ooipa  of  Engineers,  dated  Getober 
SO,  1891,  of  a  prelimiiiary  examination  and  survey  of  Willamette  Biver, 
Oregon,  fbr  improv^nent  of  navigation  at  Clackamas  Bapids  and  Boss 
Idand  and  near  ei^  of  Oorvallis,  made  by  him  in  compliance  with  the 
puMifliou  of  the  river  and  harbor  act  of  September  19, 1890. 
Very  respectfully, 

L.  A.  &RA1VT, 

Acting  Seeretarp  of  War. 
Ihe  Sfbaxbb  of  the  Hoxtse  of  Bepresentatives. 


Office  of  the  Chief  of  Ekoikeebb, 

United  States  Army, 
Washingtonj  D.  C,  November  ^,  1891. 

8iR»  I  have  the  honei'  to  submit  herewith  ec^ies  of  the  following  re- 
ports by  Miy.  Thomas  H.  Handbury.  Corps  of  Engineers,  made  in  com- 
pliance with  provisions  of  river  and  harbor  act  approved  September 
19,1890: 

Beport  of  September  (November  f )  19, 1890,  on  preliminary  examina- 
tie<n  of  Willamette  Biver,  Oregon,  at  Clackamas  Bapids  and  Boss 
Island  and  near  city  of  Corvallis.  ^ 

Beport  of  September  30, 1891,  with  map,  on  progect  for  improvement 
of  Willamette  Biver  at  Boss  Island,  Oregon, 
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Bei)ort  of  September  30, 1891,  with  map,  on  survey  of  WQIai 
Biver  at  Clackamas  Bapids,  Oregon. 

Report  of  October  30,  1891,  on  survey  of  Willamette  River 
OorvaUis,  Oregon. 

The  proposed  improvement  at  Ross  Island  contemplates  closing 
middle  and  east  chutes  at  that  locality  by  dams  to  a  height  of  4 
above  low  water,  and  to  assist  the  erosion  thus  caused  in  the  west  < 
or  channel  by  such  dredging  as  may  be  necessary  to  form  a  channc 
feet  wide  and  14  feet  deep  at  low  water.  It  is  also  proposed  to  im] 
the  bar  about  a  mile  above  the  head  of  Ross  Island,  in  front  o 
town  of  Sellwood,  by  dredging  a  channel  through  it  100  feet  wide 
14  feet  deep,  and  by  constructmg  a  contracting  dike  about  400  feet 
from  one  or  the  other  bank.  The  estimated  cost  of  the  work  pro] 
at  these  locahties  is  as  follows: 

Rom  Island : 

Constmction  of  dams $ 

Dredging : 

Bell  wood  Bar: 

Dredging 

Construction  of  dike 

Contingencies 

Total........ i 

The  proposed  improvement  at  Clackamas  Rapids  contemplate 
moval  of  the  old  dam  at  the  head  of  the  rapids;  construction  of  a 
to  a  height  of  at  least  10  feet  above  low  water^  extending  from  a  ] 
just  above  the  junction  of  the  right  bank  of  Willamette  River  wit! 
left  bank  of  Clackamas  River,  6,000  feet  down  the  Willamette,  so 
turn  the  cun^ent  of  the  Clackamas  more  nearly  parallel  with  that  o 
Willamette  and  impound  the  detritus  brought  down  by  the  Olacb 
on  the  shoals  below  its  mouth  and  inclosed  by  the  dike;  and  cons 
tion  of  a  dike  6  feet  high  and  800  feet  long  to  contract  the  chann 
Jennings  Shoal,. at  the  foot  of  the  rapids.  The  total  cost  of  this ' 
is  estimated  at  $78^000.  Col.  G.  H.  Mendell,  Corps  of  Engineers,  '. 
sion  Engineer,  Pacific  Division,  states  that  a  preferable  plan  woul 
to  store  the  debris  in  the  Clackamas  before  it  reaches  the  Willam 
and  that  before  the  work  is  begun  an  examination  should  be  mac 
determine  if  this  is  practicable. 

The  proposed  improvement  at  OorvaUis  contemplates  clearinfi 
chute  in  the  first  bend  above  Corvallis  of  obstructions,  such  as  I 
trees  and  driftwood,  and  cutting  away  trees  and  underbrush  alon 
banks,  so  as  to  provide  a  passage  for  the  water  during  high  stages, 
thus  improve  the  regimen  of  the  river  in  this  vicinity.  The  costoi 
work  is  estimated  at  $5,000. 

The  total  estimate  of  cost  of  the  work  -pvoposed  in  the  Willan 
River  at  these  localities  is  as  follows: 

Ross  Island |6 

Clackamas  Rapids 7 

Coryallis ^ 

Total is 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Gassy, 
Brigadier-Oeneraly  Ohief  of  Engineet 

Hoy,  Redfieu)  Proctor, 

Secretary  of  War. 
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PRELIMINARY  EXAMINATION    OF   WILLAMETTE   RIVER,  OREGON,  FOR 
IMPROVEMENT  OF  NAVIGATION   AT    CLACKAMAS    RAPIDS   AND   ROSS 
-  ISLAND^  AND  NEAR  CITY  OF  C0RVALLI8. 

United  States  Engineer  Office, 

PartUmdj  Oregon^  September  19^  1890. 

General  :  To  comply  with  your  letter  of  September  20, 1890,  direct- 
ing me  to  make  preliminary  examinations  and  reports  apon  certain 
rivers  and  bays,  provided  for  in  the  river  and  harbor  act  approved  Sep- 
tember 19, 1890,  with  a  view  to  ascertaining  whether  or  not  they  are 
worthy  of  improvement  by  the  General  Govemmeht,  I  haye  the  honor 
to  report  as  follows  npon — 

Willamette  River    *    *    *    improvement  of  navigation  at  Clackamas  Rapids  and 
Ross  Island  and  near  city  of  Corvallis. 

The  falls  of  the  Willamette  are  located  on  that  river  abont  12  miles 
above  the  city  of  Portland,  Oregon.  Aronnd  this  immense  water  power 
there  is  gradually  being  built  up  large  manufacturing  establishments 
and  commercial  interests.  There  are  also  large  interests  invested  along 
the  river  between  the  two  places,  notably  the  iron  manufacturing  estab- 
lishment at  Oswego.  There  is  communication  by  water  between  Port- 
land and  Oregon  City  at  Willamette  Falls.  At  low  water  boats  draw- 
ing more  than  3  feet  can  not  ascend  to  Oregon  City,  and  those  drawing 
more  than  6  can  not  ascend  to  Oswego.  In  this  portion  of  the  river  the 
t^vo  formidable  obstructions  to  greater  draft  boats  are  the  bars  at  Boss 
Island  and  Clackamas  Bapids.  The  Boss  Island  bar  is  near  the  upper 
or  southern  limit  of  the  city  of  Portland.  It  is  caused  by  a  widening 
of  the  river  bed  in  this  locality,  which  disperses  the  waters,  diminishes 
the  flood  velocities,  and  causes  a  deposition  of  the  heavy  material  car- 
ried along.  It  will  be  practicable  to  improve  this  bar  within  reasonable 
limits  of  expense  to  such  an  extent  that  vessels  drawing  10  feet  or  more 
can  pass  over  it  at  low  water.  This  would  be  of  great  assistance  to  the 
large  interests  that  are  being  developed  along  this  reach  of  the  river. 

The  river  and  harbor  act  approved  September  19, 1890,  appropriates 
$11,000  for  improving  Willamette  Biver  above  Portland,  "  of  which 
sum  $5,000,  or  so  much  thereof  as  may  be  necessary,  may  be  used,  in 
the  discretion  of  the  Secretary  of  War,  for  improvement  of  the  river 
at  Clackamas  Bapids  and  Boss  Island."  In  my  project  for  the  ex- 
penditure of  the  amount  thus  appropriated,  which  was  submitted  under 
date  of  October  6, 1890,  and  has  been  returned  to  me  approved,  pro- 
T^ision  was  made  for  a  survey  of  the  Willamette  Biver  in  the  vicinity 
of  Boss  Island.  The  field  work  of  this  survey  has  been  done,  and  as 
soon  as  the  notes  can  be  worked  up,  plans  and  estimate  of  cost  of  the 
improvement  necessary  to  be  made  will  be  submitted.  !N^o  allotment 
from  the  item  appropriated  for  examinations  and  surveys  will  be  required 
for  this  locality. 

Clackamas  Bapids  is  located  about  1}  miles  below  Willamette 
Palls.  At  this  point  the  Clackamas  Biver,  having  a  slope  of  12  feet  to 
the  mile,  joins  the  Willamette  with  a  slope  of  less  than  1  foot  per  mile. 
Xarge  quantities  of  coarse  gravel  and  heavy  material  are  brought  down 
during  freshets  in  the  Clackamas  and  deposited  in  the  Willamette, 
<^using  shoal  water  and  a  rapid  that  is  very  much  of  an  obstruction  to 
3iavigation.  The  low-water  depth  over  these  rapids  does  not  at  present 
e^cceed  3  feet.  It  is  practicable  to  make  a  considerable  increase  in  this 
depth  which  would  be  very  much  to  the  benefit  of  the  commerce  of  this 

Eirtion  of  the  river  and  would  be  a  material  aid  to  the  manufacturing 
terests  centered  about  the  Willamette  Falls. 
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Some  additional  sarveys  and  investigationa  will  be  necessary  i 
point  in  order  that  x^ana  and  estimi^  of  coat  of  the  improYi 
necessary  may  be  made.  For  this  purpose  I  reoommend  tiiat  aa 
ment  of  9400  be  made  from  the  frinds  available  for  examinatikni 
surveys.  The  present  ootmneroe  of  the  river  is  about  50,000  toM 
capital  is  invested  at  the  falls  and  at  other  localities  along  the 
below,  this  commerce  will  of  course  increase,  and  tkis  mcreBBe  i 
greater  or  less,  according  as  the  river  is  in  a  mote  or  tan  navi 
condition. 

The  city  of  Corvallis  is  located  on  tiie  concave  bank  of  a  sharp 
in  the  Willamette  Biver.  For  some  years  past  the  river  has  been 
ing  its  banks  in  the  bend  next  above  this  and  has  been  threatei 
cut-off,  which  if  permitted  to  take  place  would  leave  Ck)rvallis  som 
3  miles  from  the  river.  A  portion  of  this  ttx>ded  bend  has  beo: 
tected  by  the  General  Government  at  a  cost  of  $12,500.  Duria 
high  water  of  the  Willamette  of  last  February  the  Corvallis  Boa 
G^ade  was  greatly  alarmed  lest  this  cut-off  would  then  take  pla 
a  large  column  of  water  was  escaping  through  the  fields  and  acroi 
neck  of  land  opposite  the  city.  Some  efforts  were  then  made  to  c 
Congressional  action  in  the  matter,  but  nothing  could  be  done. 
revetment  so  far  as  it  extended  protected  the  bank,  but  erosioi 
tinned  above  it.  It  is  necessary  in  the  Interests  of  the  commerce  * 
Willamette  Biver  that  this  locality  receive  ftirther  special  attenti 
the  hands  of  the  Government.  Before  deciding  what  is  best  to  be 
a  careful  survey  covering  about  5  miles  of  the  river  should  be  ms 
ascertain  what  is  the  extent  of  the  change  that  has  taken  place 
within  recent  years  and  what  are  the  real  probabilities  of  a  ci 
Other  data  necessary  to  the  formation  of  plans  and  estimates  fo 
work  required  should  be  collected.  For  this  work  there  shouJ 
allotted  $1,000. 

The  Willamette  Biver  at  Clackamas  Bapids  and  Boss  island 
near  the  city  of  CorvalUs  I  believe,  for  reasons  stated  herein,  1 
worthy  of  improvement  by  the  General  Government^  and  so  re 
after  having  made  personal  examination  at  these  locahties. 
Very  resi)ectfully,  your  obedient  servant, 

Thos.  H.  HAia>BimT, 
Ma§or^  Corps  ^  l!n(f%net 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  Engineers^  XT.  8.  A. 

(Through  Col.  G.  H.  Mendcdl^  Corps  of  Engiiieers,  Divisioa  Bngi 
Pacific  Division.) 

pnni  iadoTMineni.] 

TT.  8.  EnanrKSB  Office, 

8an  Francisco,  CaU,  November  21, 18 

Eespectftdly  forwarded. 

The  Willamette  Biver  at  the  three  points  named — Clackamas  Ba 
Boss  Island,  and  C(H:vallis — ^is  considered  te  be  worthy  of  improvei 

G.  H.  Mendelx., 
Colonel,  Corps  o^  Engineers^ 

Enfftiu 
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PKOJECT  FOR  IMPROVEMENT  OT  WILLAMETTE  RIVER  AT  ROSS  ISLAND, 

OREGON. 

Unitstd  States  Engineer  Ofpiob, 
Portlandy  Oregon^  September  30^  1891. 

^  General:  Incompliance  with  your  instructions  based  upon  the  re 
qtiirements  of  the  river  arid  harbor  act  approved  September  19, 1890- 
*  I  have  the  honor  to  submit  the  following  project  for  the  improvement  of 
tlie  Willamette  Eiver  at  Boss  Island.  This  island  is  located  near  the 
c  Bouthem  limit  of  the  city  of  Portland,  where  the  river  suddenly  widens 
4  fi*om  1,400  feet  to  5,200  feet,  and  then  becomes  contracted  again  to  1,600 
B  feet  within  a  distance  of  about  2  miles.  There  are  here  two  islands. 
■  which  divide  the  river  bed  into  three  channel  ways,  each  about  800  feet 
s  wide.  Across  the  head  of  these  there  is  a. low  flafc  gravel  bar.  At  ex- 
ri  treme  low  stages  aU  the  water  discharged  by  the  river  passes  down  the 
^  west  channel  way.  At  stages  above  this  the  other  two  carry  off  their 
;s  proportion  of  the  water,  and  at  extreme  high  stages  the  islands  are 
?  flooded.  As  a  result  of  these  topographical  conditions  the  depth  of 
»  water  available  for  navigation  is  not  as  great  in  this  portion  of  the  river 
»  aft  in  the  reaches  below,  and  immediately  above  where  18  feet  at  low 
V  water  may  be  considered  as  the  ruling  navigable  depth.  In  the  west 
'  channel,  where  all  the  water  is  to  be  found  during  the  low  stages,  there 
is  a  shoal  bar  which  limits  the  draft  of  vessels  to  7  feet. 

In  this  locality  the  high  water  of  February,  1890,  which  is  perhaps 
the  highest  of  authentic  record,  reached  a  height  of  30  feet  above 
extreme  low  water.  The  volume  of  dischjffge  at  low- water  stage  ii^ 
aipproximately  15,000  cubic  feet  per  second.  The  extreme  rise  and  fall  of 
tide  at  low  water  is  about  3  feet. 

The  material  composing  the  river  bed  in  this  locality  is  sand  and 
lieavy  gravel  closely  compacted,  and  offering  great  resistance  to  the 
eroding  efforts  of  the  water.  In  some  places  cobblestones  of  consider- 
able size  may  be  found  packed  in  with  this  material. 

It  was  noticeable  that  at  certain  points  in  this  locality  a  considerable 
change  had  recently  taken  place.    Our  most  recent  map  covering  this 
reach  of  the  river  was  constructed  from  surveys  made  in  the  fall  ot 
1886.    Before  a  project  for  improving  the  river  for  navigation  could  be 
intelligently  stuaied,  a  new  map  from  more  recent  surveys  was  neces- 
sary.   These  surveys  have  been  made.    A  tracing  from  the  map  con- 
structed accompanies  this  report.    By  comparing  tWs  with  the  previous 
one,  a  copy  of  which  was  forwarded  to  the  Chief  of  Engineers  with  a 
report  under  date  of  December  31, 1888,  the  changes  that  have  taken 
place  will  be  noted.    The  sand  and  gravel  have  filled  in  materially 
around  the  heads  of  the  middle  and  east  channel  ways,  and  these  have 
been  practically  closed  to  low  water.    As  a  consequence  of  this  more 
water  has  been  passing  through  the  west  channel,  which  is  now  in  a 
better  condition  than  formerly.    Although  the  material  here  is  hard 
and  compact,  there  is  evidence  that  a  considerable  erosion  has  taken 
place.    By  increasing  this  erosion  we  may  expect  eventually  to  form  a 
very  satisfactory  channel  over  this  shoal.    The  ruling'  depth  at  low 
water  is  now  9  feet. 

The  deep-draft  vessels  that  now  have  occasion  to  go  above  this  shoal 
draw  from  12  to  16  feet.  The  "Willamette  Eiver  at  this  point  is  subject 
to  two  annual  floods;  one,  occasioned  by  backwater  from  the  rise  in  the 
Oolmnbia  Eiver,  may  extend  from  the  latter  part  of  May  to  the  end  of 
August.  The  extreme  of  this  rise  has  reached  28  feet.  The  other 
Comes  from  the  rainfall  on  the  watershed  of  the  Willamette,  and  com- 
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ids  is  one-half  mile  above  this  point  and  2|  miles  below  the  falls  of  the 
Willamette  at  Oregon  City. 

The  most  imx)0]:tant  mannfEtctoring  interests  that  will  be  benefited 
by  this  improvement  are  located  at  Oswego,  8  miles  above  Portland. 
The  yearly  tonnage  of  the  material  used  and  the  output  of  the  Oregon 
Iron  and  Steel  Company,  located  at  this  place,  amounts  to  75,000  tons. 
Whenever  the  river  is  in  a  condition  to  permit  deep-sea  vessels  to  get 
over  the  bars  that  it  is  in  contemplation  to  improve,  a  large  proportion 
of  the  raw  material  and  manufactured  products  of  this  concern  are 
transported  in  such  vessels  directly  to  and  from  the  works.  When  it 
is  not  in  this  condition  the  expensive  process  of  lightering  must  be  re- 
sorted to.  If  this  industiy  could  be  fostered  to  the  extent  that  would 
result  from  this  improvement  there  is  every  reason  to  believe  that  it 
would  be  greatly  increased,  to  the  advantage  and  development  of  the 
country. 

The  quarries  from  which  rock  is  at  present  obtained  for  the  jetty  at 
the  mouth  of  the  Columbia  Biver  are  located  near  Oswego.  It  is  ex- 
pected that  during  the  present  year  between  150,000  and  200.000  tons 
will  be  used.  This  is  transported  in  barges  drawing  9  feet  wnen  fully 
loaded.  Any  improvement  of  the  low- water  depths  over  these  shoals 
will  be  of  great  benefit  to  this  work.  The  commerce  that  would  be 
benefited  by  this  improvement  would  seem  to  warrant  that  it  be  made. 
Very  repectftilly,  your  obedient  servant, 

Thos.  H.  Handbuby, 

Major ^  Corps  of  JEngineers. 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSj  U.  8.  A. 

(Through  Col.  O.  H.  MendeU,  Corps  of  Engineers,  Division  Engine^r^ 
Pacific  Division.) 

[lint  Indonement.] 

XJ.  S.  Engineeb  Office, 
8a/n  Fra/ncisco^  Cal.^  October  6, 1891. 

Bespectfnlly  forwarded  to  the  Chief  of  Engineers,  U.  S.  A.,  recom- 
mended. 

O.  H.  MendelLj 
Colonel^  Corps  of  Engineers^  Division  Engineer. 


8USVEY  OF  WILLAMETTE  RIVEB  AT  CLACKAMAS  RAPIDS,  OREGON. 

UiaTED  States  ENamEER  Office, 

Portlandj  Oregon^  September  30^  1891. 

Gekeral:  I  have  the  honor  to  submit  the  following  project  and 
estimate  for  the  improvement  of  the  Willamette  Biver  at  Clackamas 
Bapids,  Oregon,  required  by  the  provisions  of  the  river  and  harbor  act 
approved  September  19,  1890. 

The  difficulty  in  navigating  the  Willamette  Biver  at  this  point  during 
fhe  lower  stages  of  water  is  occasioned  by  the  presence  of  a  bar  com- 
posed of  coarse  sand  and  gravel  firmly  compacts  together.  These 
materials  are  brought  down  by  the  Clackamas  Biver,  which  here  empties 
into  the  Willamette.  During  the  season  of  high  water  in  the  WiUa- 
mette  the  velocity  is  checked  at  this  point,  both  by  reason  of  a  sudden 
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increase  in  the  diBcbarge  section  and  tbe  meeting  of  the  eminent  ttcm 
the  Clackamas.  This,  of  coarse,  causes  a  deposition  ef  the  material 
being  carried  along  by  both  streams.  The  Willamette  at  its  lower 
stages  has  not  sufficient  volume  or  vdocity  to  carry  this  material  fi»tho 
down.  The  result  is  a  submerged  gravel  dam  over  which  boats  navi- 
gating the  river  must  climb  in  their  passage  up  the  river.  Tlie  pres- 
ence of  this  dam  has  increased  the  low-water  slope  of  the  river  ftom 
3  inches  per  mile,  the  average  from  Portland  to  the  foot  of  tbe  rapidii, 
to  3  feet  and  5  inches  j^t  m&e,  over  a  distance  of  about  9,000  feet.  The 
average  low- water  slope  from  Portland  to  Oregon  City  is  7^  inches  per 
mile.  The  Clackamas  Biver,  coming  in  nearly  at  right  angles  to  tbe 
Willamette,  has  a  slope  of  12^  feet  per  mile.  We  have  no  data  concern- 
ing the  volume  of  its  discharge.  At  low  water  it  is  insignificant,  but 
during  the  rainy  season  its  volume  is  considerable,  bringing  down  large 
quantities  of  heavy  gravel,  as  the  results  show.  The  low- water  dis- 
charge of  the  Willamette  is  about  15,000  cubic  feet  per  second.  * 

In  the  fall  of  the  year  1S51  an  attempt  was  made  to  improve  naviga- 
tion at  this  rapid  by  building  a  dam  fix)m  the  left  bank  at  the  head  of 
the  rapid  out  into  the  stream  so  as  to  force  the  Willamette  water  over 
to  the  right  bank  where  the  Clackamas  enters,  with  the  design  to  estab- 
lish the  channel  down  that  side.  This  resulted  in  an  entire  failure,  and 
low- water  navigation  terminated  at  this  point  until  a  part  of  the  dam 
was  removed.  The  dam  was  made  of  brush  and  gravel,  and  paid  fw 
from  funds  raise^d  by  subscription  among  the  citizens  of  Oregon  City. 
There  was  already  too  much  dam  in  the  Willamette  caused  by  the  d^bns 
brought  down  by  the  Clackamas.  From -time  to  time  i>ortions  of  this 
old  dam,  which  is  now  entirely  submerged  at  loir  water,  have  been  re- 
moved. .The  opening  through  it  is  now  about  200  feet  in  width  with  a 
depth  of  3^  feet  at  low  water.  Boats  of  ordinary  power  ascend  this 
rapid  at  all  stages  of  the  river.  At  the  extreme  low  stage  eontiidersble 
trouble  is  experienced  and  sometimes  the  process  of  lining  has  to  be 
resorted  to. 

In  consequence  of  this  debris  brought  in  by  the  Clackamas  a  pool  is 
found  in  the  Willamette  ftiver  which  extends  almost  a  mile  up  to  the 
foot  of  the  Willamette  Falls.  These  falls  are  surmounted  by  a  series 
of  four  locks,  having  a  lift  of  10  ffeet  each.  These  locks  and  the  water 
power  of  the  falls  are  owned  and  operated  by  a  corporation  existing 
under  the  laws  of  the  State  of  Oregon.  The  lower  miter  sill  of  these 
locks  is  located  vrith  reference  to  the  low  water  in  the  pool  so  as  to  give 
a  depth  of  3  feet  over  it  at  that  stage.  Were  the  whole  of  this  gravel 
bar  removed,  or  even  so  much  of  it  as  would  accommodate  the  low- water 
discharge  of  the  river  on  the  same  slope  that  it  has  from  Portland  to 
the  foot  of  the  rapids,  tbwe  wonld  result  a  lowerfng  of  the  level  of  fhis 
pool  at  low- water  stages  which  might  interfere  with  the  passage  of  boato 
into  the  lower  look.  Tliis,  however,  will  not  be  necessary  in  order  to  im- 
prove the  navigation  for  fdl  present  wants  of  commerce. 

The  present  low- water  channel  of  the  Willamette  Blver  thitrngh  the 
steepest  part  of  this  bar  has  an  average  width  of  about  300  feet  witii  a 
slope  of  about  1  on  1,000.  Its  mean  depth  is  8  feet,  exceiTting  in  the  sec- 
tion just  at  the  summit  of  the  rapid  where  the  old  dam  is  located.  The 
width  here  is  500  feet.  This  channel  seems  to  be  all  that  the  low- water 
flow  of  the  Willamette  can  maintain  against  the  encroadtmients  ef  the 
high- water  debris  from  the  Clackamas. 

The  problem  of  improvement  resolves  itself  into  two  distinct  parts, 
one  to  provide  a  good  low- water  channel  for  the  Willamette  without  af- 
fecting the  depth  of  water  on  the  miter  sill  of  the  lower  lock  at  Oregon 
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fJitf]  Vbe  dtber  to  make  sin^  disposition  of  the  Clackamas*  debris  as 
-wiM.  prevent' it  from  tsaasring  fdrtlier  trouble  to  navigation  throagh  this 
channel. 

If  the  head  of  the  present  channel  be  improved  by  removing  the  re* 
vmAwiog  portkm  of  the  old  dam  and  dredging  away  sufficient  of  the 
gravel  in  this  locality  to  insure  a  depth  of  8  feet  it  will  be  simply  ex- 
tending the  i>resent  low-water  slope  farther  up  stream^  but  will  not  af- 
fect the  condition  in  the  vicinity  of  the  lock.  In  fact  this  slope  might 
be  diminished  one-half  without  molesting  these  conditions. 

In  this  locality  the  ordinary  high- water  lines  of  the  two  banks  of  the 
"Willamette  ate  about  1,400  feet  apart.  The  left  bank  is  rocky,  the  right 
a  oompact  gravel  overlaid  with  soU* 

The  intervening  space  is  occupied  with  bars  composed  of  coarse 
gravel  and  sand,  through  which  the  Clackamas  makes  its  way  to  the 
Wilkunette.  These  bars  are  from  2  to  8  feet  above  the  low-water 
stage,  and  are  now  partially  covered  with  a  vigorous  growth  of  young 
willows.  During  the  higher  stages  of  the  Clackamas  it  empties  most 
of  its  water  and  debris  into  the  Willamette  at  the  head  of  the  rapids, 
the  two  currents  being  nearly  at  right  angles  to  each  other.  If  at  this 
time  the  Clackamas  could  be  turned  and  made  to  enter  the  Willa- 
mette farther  down  in  a  direction  more  nearly  that  of  its  current,  much 
of  it6  heavier  material  would  be  deposited  upon  these  bars,  and  the 
balance  could  be  taken  care  ot  by  the  combined  waters  of  the  two 
rivers  acting  together  in  the  same  direction. 

To  accomplish  this  turning  of  the  wateril  of  the  Clackamas  I  recom- 
mend that  a  dike  be  built  from  the  right  bank  of  the  Willamette  Biver 
near  its  junction  with  the  left  bank  of  the  Clackamas,  extending  across 
the  direction  of  this  latter  river  and  down  as  far  as  may  be  necessary 
to  control  the  waters  over  the  gravel  bar;  the  lower  jKnrtion  of  this 
diMe  to  be  abont  400  feet  from  the  low- water  line  of  the  left  bank  of 
the  WiBmnette.  The  height  of  the  dike  should  be  at  least  10  feet 
above  low  water  or  above  that  of  l^e  highest  part  of  the  adjacent 
gravel  bar.  It  should  be  built  of  brush,  piles,  gravel,  and  rock.  Where 
the  brush  will  be  below  low  water,  as  for  instance  opposite  the  old  dam, 
it  could  be  used  liberally  and  loaded  with  rock  to  prevent  erosion.  The 
other  portions  of  the  dike  would  be  made  of  heavy  gravel,  revetted 
TTith  rock  of  sizes  that  could  not  be  washed  away.  There  is  an  abund- 
ance of  material  in  the  immediate  vicinity. 

In  section  the  dike  should  be  6  feet  across  the  top  with  an  outer  slope 
of  1  on  2,  and  an  inner  slope  of  1  on  1.  The  area  of  this  section  wiU 
average  about  20  square  yards.  The  length  of  the  dike  that  it  is  nec- 
essary to  construct  is  6,000  feet. 

This  brings  us  to  a  point  where  the  high  water  of  the  two  rivers  is 
confined  between  rocky  banks  less  than  1,000  feet  apart.  A  depth  of 
42  feet  is  found  here.  Immediately  below  this  point,  however,  the  river 
bed  again  widens  and  we  find  only  5  feet  in  the  channel.  This  locality 
is  called  Jennings  Shoal  and  gives  considerable  trouble  to  boats  dur- 
ing low  water.  A  large  portion  of  the  high  water  here  escapes  this 
shoal  by  going  behind  Walings  Island.  If  this  water  were  controlled 
for  a  distance  of  about  800  feet  farther  it  would  improve  this  shoal  to 
the  extent  of  giving  at  least  8  feet  in  the  channel.  For  this  purpose  it 
is  recommended  that  a  stone  dike  6  feet  high  be  built  from  the  rocky 
projection  on  the  left  bank,  extending  down  stream  800  feet.  The 
material  for  this  can  be  obtained  in  the  immediate  vii^iiity. 

The  aggre  gate  length  of  these  dikes  is  6,800  feet,  the  cost  of  building 
should  not  exceed  $1.50  per  cubic  yard,  or  $10  per  linear  foot. 
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The  removal  of  the  old  dam  at  the  head  of  the  rapidB  can  be  eifec 
by  charges  of  dynamite;  at  the  same  time  the  gravel  in  which  it  is  t 
bedded  is  loosened  and  washed  away.  The  cost  of  this  work  it  is  di 
cult  to  accurately  estimate.  It  may  be  approximately  given  at  $3fi 
The  total  estimate  of  the  cost  of  the  improvement  in  accordance  n 
the  project  is  as  follows: 

Removal  of  the  old  dam $3, 

Construction  of  6,S00  feet  dike,  at  $10 68^ 

*  Contingencies 7, 

Total 78, 

The  traffic  to  be  benefited  by  this  improvement  as  shown  by  the 
formation  furnished  for  the  year  ending  June  30, 1891,  by  the  tra 
X>ortation  companies  doing  business  on  tMs  portion  of  the  Willame 
Eiver,  was  116,600  tons. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  HAin>BUBY, 

Major  J  Carps  of  Bngineen 

Brig.  Gen.  Thomas  L.  Casey, 

Chief  of  EngineerSy  J7.  8.  A. 

(Through  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Division  Engine 
Pacific  Division.) 

print  indoBMinent.] 

TT.  S.  Engineeb  Opmoe, 
San  FrancisoOj  CaLy  November  2j  1891 

Respectfully  forwarded. 

The  object  of  the  construction  is  to  store  in  the  Willamette  Biver  I 
graved  brought  down  by  the  Clackamas,  which  is  a  lai'ge  stream 
fireshet,  with  a  steep  slope.  After  a  x>eriod  longer  or  shorter,  perha 
a  few  years,  storage  room  will  be  exhausted.  A  preferable  plan, 
practicable,  is  to  store  the  gravel  before  it  reaches  the  Willamette, 
does  not  appear  that  an  examination  showing  whether  or  not  this  s; 
tem  is  practicable  has  been  made.  It  ought  to  be  made  before  t 
project  is  carried  out.  An  examination  may  require  modification  of  t 
project.    Subject  to  this  consideration  the  project  is  recommended. 

G.  H.  Mendjbll, 
Colanelj  Corps  of  Engineers^ 

IHvision  Engineer 


SUBVEY  OF  WILLAMETTE  ETVEE  NEAB  CORVALLIS,  OREGON. 

United  States  Engineeb  Office, 

Portlandy  Oregouy  October  30y  1891 

General:  The  river  and  harbor  act  approved  September  19, 18 
provides  that  an  examination  and  survey  be  made  witii  the  view  to  i 
proving  the  navigation  of  the  Willamette  Eiver,  near  the  city  of  C 
vallis,  Oregon,  and  also  that  an  estimate  of  the  cost  of  the  necesst 
improvement  be  submitted.  This  duty  having  been  assigned  to  me 
your  letter  of  October  21, 1890, 1  now  have  the  honor  to  submit  the  1 
loh^ring  report*  thereon: 

«  '^ILai^  «Ac.cnDc^«siYv[i%\^^&TL^^^T\k'^<\t  printed. 
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The  reach  of  river  deemed  necessary  to  be  surveyed  in  order  to  arrive 
at  a  proper  conclusion  as  to  what  should  be  done  in  this  case  extends 
from  a  x)oint  2  miles  below  GorvaUis  to  a  x)oint  5^  miles  above,  measured 
in  a  straight  line.  By  the  meanderings  of  the  present  steamboat  chan- 
nel the  distance  between  these  extreme  points  is  13  miles.  The  average 
low- water  slope  throughout  this  reach  is  2.44  feet  per  mile.  The  slope 
at  high  water  is  2.36  feet  per  niile.  Throughout  a  portion  of  the  dis- 
tance above  Corvallis  the  low- water  discharge  is  divided  between  three 
channels,  and  during  extreme  high  water  the  whole  valley,  with  the 
exception  of  a  tew  isolated  patches,  is  overflowed.  The  least  distance 
between  banks  not  overflowed  within  the  limits  of  the  survey  is  2} 
miles.  The  high  bank  opx)osite  Corvallis  is  6  mUes  distant.  The  bot- 
tom is  cut  up  with  sloughs,  high- water  channels,  and  old  river  beds,  that 
serve  as  outiets  for  the  water  at  medium  and  ordinary  high- water  stages. 
A  portion  of  the  bottom  is  covered  with  a  thick  growth  of  timber  and 
underbrush,  and  another  large  portion  on  a  little  higher  level  has  been 
cleared  and  is  under  cultivation.  The  soil  here  is  rich  and  brings  forth 
abundant  crops  when  they  can  escape  overflow.  These  lands  are  sub- 
ject to  overflow  at  stages  ranging  from  12  to  20  feet  above  the  low- 
water  stage  of  the  river.  The  extreme  high  water  of  February,  1890, 
reached  29  feet. 

Before  these  bottom  lands  were  cleared  and  placed  under  cultivation 
the  heavy  timber  and  underbrash  with  which  they  were  covered  re- 
tarded the  water  during  the  periods  of  their  overflow  and  prevented 
the  washing  away  of  the  soil.  At  the  medium  and  low  stages  of  the 
river,  when  it  was  confined  between  its  banks,  the  erosion  of  these  banks 
was  limited,  on  account  of  the  hard  nature  of  the  substratum  on  which 
the  soil  rests.  This  in  general  is  compact  gravel  or  a  mixture  of  clay 
and  sand,  offering  considerable  resistance  to  the  erosive  action  of  the 
water.  At  places  the  soil  or  sand  more  loosely  formed  will  extend  below 
low  water.  When  the  land  is  cleared  off  and  the  soil  loosened  up  by 
cultivation  the  high-water  currents  have  a  more  marked  effect  ux)on  the 
top  layer  of  soil.  The  damage  is  greater  and  more  noticeable  as  the 
country  bex^omes  more  settled  and  more  of  the  ground  is  brought  under 
cultivation.  This  land  is  not  overflowed  eveiy  year ;  sometimes  a  period 
of  six  or  eight  years  may  elapse  without  a  serious  flood.  Its  exceeding 
great  productiveness  induces  the  farmer  to  take  these  chances. 

In  the  reach  of  3^  miles  from  Oorvallis  upstream  the  river  makes  a 
well-defined  8-  ^^  tbe  upper  curve  of  this  8  i^  bas  been  slowly  eroding 
its  bank,  making  the  curve  deeper.  Plotting  the  original  meander  notes 
made  in  1852,  obtained  from  the  surveyor-general's  office,  on  our  recent 
map,  it  appears  that  the  apex  of  the  concave  bank  has  advanced  775 
feet,  or  at  the  average  rate  of  20  feet  per  year.  The  land  that  has  been 
washed  away  amounts  to  54  acres.  The  value  of  this  at  present  prices 
should  not  exceed  |2,000. 

In  this  locality  we  find  several  low  places  in  the  land,  through  which 
high  water  escapes  across  the  neck  into  the  river  below.  Some  alarm 
has  been  felt  lest  the  whole  body  of  the  river  might  break  through  here 
and  leave  Corvallis  some  4,000  feet  from  the  navigable  channel  of  the 
river.  The  river  and  harbor  act  of  1888  authorized  the  expenditure  of 
$14,000  in  revetting  this  bend  to  prevent  the  threatened  change  of 
channel.  The  bank  was  graded  down  to  a  slope  of  1  on  2  and  revetted 
with  brush  and  rock  over  a  width  of  18  feet  for  a  distance  of  1,676  feet. 
This  effectually  protected  this  x>ortion  from  further  erosion  and  is  still 
in  good  condition.  In  addition  to  this  there  was  a  row  of  piles  6  feet 
apart  driven  on  the  top  of  the  bank  a  short  distance  back  from  the  edge 
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with  the  view  to  catching  drift  and  checking  the  velocity  of  thewata 
when  it  recM^hed  the  overflow  stage,  the  idea  of  this  b^g  to  sasm 
late  the  conditions  existing  before  the  trees  and  underbrush  were  cc 
away.    The  effect  of  the  high  water  of  February ,  1890,  upon  this,  aoi 
the  resulting  scouring  action  of  the  water  in  its  immecUate  vicinitj. 
were  not  such  as  to  warrant  the  further  construction  of  works  of  t^ 
character.    Above  the  upper  end  of  the  revetted  portion  of  the  bwik 
there  is  a  hard  gravel  beach  for  a  distance  of  about  1,400  t^e^   This 
extends  back  from  low  water  frt>m  50  to  100  feet;  then  oames  the  bM 
soil  bank  fr>om  8  to  10  feet  high,  eroded  more  or  less  at  high  water.   Ii 
this  locality  is  the  head  of  a  low  place  in  the  land  through  which  ik 
water  flows  at  ordinary  high  stages.    Above  this  for  a  cousiderabte  di& 
tance  the  same  gravel  bed  seems  to  underlie  the  bluff  bank  and  proteei 
it  fircMU  erosion  except  at  the  higher  stages  of  water.    The  profile  alcnf 
this  low  swale  is^ows  that  the  water  commences  running  thitwigh  it  ti 
a  10-foot  stage.    At  that  stage  the  water  is  2^  feet  above  the  top  of  tk 
bank  across  the  lower  end  of  the  slough  and  is  backed  up  to  wilhk 
about  1,700  feet  of  the  point  of  overflow  at  the  upper  endL    T^  ML  i 
then  10  feet    At  the  low-water  stage  the  surface  of  the  water  in  tht 
river  is  on  a  level  with  a  point  3,500  feet  below  the  head  (^  t^e  twak 
This  seems  to  be  filled  about  the  head  with  coarse  heavy  materiii 
brought  in  during  high  water.    The  evidence  that  this  is  enfaurgiag  or 
growing  deeper  is  not  conclusive. 

The  total  amount  expended  by  the  United  States  in  protectiBf  thii 
bend  was  $12,496. 

From  a  study  of  the  results  of  this  survey  and  a  personal  visit  to  tfat 
ground  during  high  water  and  again  at  low  water,  I  <^an  not  condud« 
that  there  is  any  danger  that  the  channel  of  the  river  at  low  water  wil 
pass  over  this  neck  within  any  reasonable  time  in  the  future,  or  that  the 
city  of  Oorvallis  will  be  deprived  of  its  advantage  of  water  transporta- 
tion. At  high  stages  of  the  river  the  water  will  continue  to  pass  over 
these  bottom  lands  as  it  has  done  in  the  past,  and  no  amount  of  monej 
within  reason  will  prevent  it. 

The  present  condition  of  the  river  in  this  vicinity  as  regards  naviga- 
tion may  be  classed  as  very  good  when  compared  with  many  other 
localities  along  its  course  where  no  improvement  is  contemplated. 

In  the  first  bend  above  Gorvallis  we  find  the  lower  end  of  a  chute  that 
leads  across  a  narrow  neck  to  the  river  above.  The  length  of  this  is 
3,000  feet.  At  a  5-foot  stage  the  water  commences  to  run  through  this 
chute.  The  difterence  of  level  in  the  river  at  this  stage  between  the 
head  and  foot  of  the  chute  is  8  feet.  It  is  at  present  very  much  ob- 
structed with  fallen  trees  and  driftwood.  If  this  were  cleared  out  and 
the  trees  and  underbrush  along  its  banks  cut  down  for  soum  distaiife 
back,  it  would  gradually  enlarge  and  serve  as  an  escape  during  ordimur 
high  stages  for  a  large  portion  of  the  water  that  now  passes  down  arooDd 
the  bend  and  over  the  bottom  land  in  front  of  Gorvsdlis.  This  fjedl  ef  S 
feet  in  a  distance  of  3,000  feet  will  give  a  very  swift  current  through 
the  chute  when  it  is  cleared  of  the  (H>structions  that  now  encwnber  it 
The  sand  and  gravel  at  its  head  may  be  expected  to  be  washed  away 
and  in  time  the  low-water  flow  of  the  river  may  take  this  covrse.  Thk 
will  produce  a  radical  change  in  the  regimen  oi  the  river  in  this  vicmi^ 
and  give  great  relief  to  the  bend  below.  Navigation  during  l^e  lem- 
water  stages  will  probably  not  be  so  convenient  when  this  takes  phi«e 
as  at  present,  but  in  time  as  the  head  of  the  slope  is  washed  down  it  wiD 
be  less  steep  and  the  velocity  of  the  water  diminished. 
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To  the  extent  of  clearing  out  this  chute  as  indicated  above  I  recom- 
mend that  work  be  done  in  this  locality,  and  estimate  the  cost  of  the 
improvement  at  $5,000. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuey, 
Major  y  Corps  of  Engineers. 
Brig.  Gen.  Thomas  L.  Oasey^ 

Ohief  of  Engineers^  U.  8.  A. 

(Through  GoL  O.  H.  Mendell,  Gorps  of  Engineers,  Division  Engineeri 
Pacific  Division.) 

(Fixti  Indonement.] 

XT.  S.  Engineeb  Office, 
San  FranoiscOj  Oah^  ifovember  17, 1891. 

Bespectfiilly  forwarded. 

If  clearance  of  the  chute  A  B  shall  result  in  a  cut-off,  the  faU 
through  its  length  of  3,000  feet  will  be  8  feet,  being  at  the  rate  of  14  feet 
per  nule,  whereas  the  average  fall  per  mile  is  about  2^  feet.  We  must, 
tiien,  expectdevelopmentof  increased  length  by  erosion  of  banks  working 
great  disturbance  of  the  channeL  Indeed,  if  the  new  river  should  not 
lower  its  slope  by  development  of  length  it  would  become  unnavigable 
at  the  cut-off. 

It  is  not  clear  that  the  advantages  to  be  secured  can  compensate  for 
the  disturbance  to  result^  if  the  cut-off  is  to  be  a  result. 

It  is  stated  by  Msyor  Handbury,  in  a  letter  of  date  subsequent  to  date 
of  report,  that  indications  point  to  a  shifting  of  the  low-water  channel 
firom  the  middle  to  the  east  branch.  If  this  shall  occur  or  if  it  become 
certain  that  clearance  of  the  chute  will  not  make  a  cut-oft*,  the  objec- 
tions herein  named  will  disappear. 

Subject  to  these  qualifications  the  project  is  recommended. 

O.  H.  Mendell, 
Colonelj  Corps  ofEngineers, 
jHvMum  Engineer m 
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